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(54) rnwozm ^y;vv'/mmmmjiiT^uz(D^>/vv^m»mm.m : ?mA.mmm.^y] t 



(57) im) 

><m<7)$r%i& (stability) <7)fa±bWMcr>a > ho- 

imv&m msut i o t, smim i 1 1 , ceo 

1 2 fc , EI^Kttl 1 2 t»iti 1 3 
^LTWKS*i. H£&ttll 2^8*jfc;fr|1i]i:3cMt 

s jrwiNWfcjmjWB t 7 y -««■ i 4 1 . 7 
u -«tti 1 4 ««fldsrrti* mix. ht&>w\- ham r 
x« 1 7 1 . fueattM 1 2 . ^maHHra 1 3 . 7U 
-«tt* 1 4tfafcfcaj*ate4£4-*t*>ws* 1 8 

i:£WU «SWI4h5-y^S*ift|^ftTw3&*0. 4// 
mtlTfcSJESn. 7 D -ffllttl 1 4C058MA s *\ - 
7. Ox 1 0- 6 s?A sS2. OX 1 0- 5 £OKH(C^$ 




I2A] 1 17a 
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i tmm i ] a«Lhtc . %}&mm t , z <D%jm 
mtmixmzti. mimmmb^m^m 
mzx <owitmi)Wfc2timim&mk , bums 

AvrxJit, mtmsmm, mmmmmm, m 
msms. hy<y? mxfa^tmTwtf o . a u mjaTtdt 

WE7U-8ttl<0«SAs3j*. -7. 0X10- S §A 
sS2. Ox l 0- 5 W®M£££ftT&£::fc£1#?a 

[ 2 ] #jfesmw£ b y * ^m^ianiSTw 

(vm) b. ffliyV-aatMWB&A s (xio-«) 

ta*. wtiwmm 1 c#a ( Tw. as) x^-tx ? 
t, 

AA, (0.4. 6).jABi (0.3 5. 8). AC 

1 (0. 3. 12. 5) , AD, (0. 25. 18) . 
AE, (0.23,20), AF, (0. 19, 2 
0) , AG, (0. 18. 20) . AH, (0. 17. 
20). All (0. 15, 20), AJi (0. 1 
3. 20) . AK, (0. 1. 20) . AL, (0. 
1,9), AM, (0.13.5), AN, (0. 1 
5. 3. 5) , AO, (0. 17. 2) , APi (0. 
18, 1 ) , AQ, (0. 19, 0) . ARi (0.2 

2, -2) . AS, (0. 2 5. -3) , AT, (0. 

3, -5) . AU, (0.35,-6.3). AV, 

(o. 4, -7) x-mtti&omftomtz&'fezti&z 

[It** 3 3 MSil^m h y v ^«*l*J-tffiTw 
(Mm) b. Kfie^U-KttlOKMA s (xlO-6) 
bit. jfittHBSH2fc#A (Tw. As) T'^-fJ: 3 
t. 

AA 2 ( 0 . 4 . 6 ) , AB 2 ( 0 . 3 5 . 6 ) , AC 

2 (0.3, 7. 5) , AD 2 (0. 25. 10. 
5) , AE 2 (0. 23. 11). AF 2 (0. 22, 
12). AG 2 (0. 2. 13. 5) . AH 2 (0.1 
7, 1 6) . AI 2 (0. 15. 17. 5) , AJ 
2 (0. 13, 2 0) . AK 2 (0. 1 , 20) , AL 
2 (0. 1. 9) . AM 2 (0. 13. 5) . AN 
i (0. 15, 3. 5). A0 2 (0. 17. 2) . A 
P 2 (0. 2. 1 ) . AQ 2 (0.22.0). AR 2 
(0. 23. -0. 5) . AS 2 (0. 25. -1 ) . 

AT 2 (0. 3. -1 . 5) , AU 2 (0. 3 5, - 
1.6), AV 2 ( 0 . 4 , - 1 . 5 ) xm&tih&w 



1(2) 002-163810 (P2002-163810A) 

F*w>ttfcRj!S*i4 ; b &mt -r&mm. 1 team 

(urn) b. 1liE7'J-»ttJB*>B£As (xiO' 6 ) 
i*\ SsftMH3££A (Tw, As) titi 3 

AB, (0. 3 5. 8) . AC, (0.3,12. 
5) . AD, (0. 25. 18) , AB, (0. 23. 
20) . AF, (0. 19. 20) , AG, (0.1 
8. 20) . AH, (0. 17. 20) . All (0. 
15. 20) , AJ, (0. 13, 20) , AK, 
(0. 1 , 20) , AL, (0. 1 , 9) . AM 

, (0. 13. 5) . AN, (0. 15. 3. 5) . A 

0. (0. 17. 2) , AP, (0. 18, 1) . AQ 
, (0.19.0). AR, (0. 2 2. -2) , AS 
, ( 0 . 2 5 . - 3 ) , AT, ( 0 . 3 . - 5 ) , AU 
, (0. 3 5, -6. 3)XW*tl&98m0M£&& 

uti&zb b -tm-m 2 tm<r>x u >*wm 
[»#«5] mmsm&hy-vfmmmTw 

Urn) fc, mE7!J-tttt*tf>BffiAs <X1 0-«) 

btf. fttfHBBH4(c&jft (Tw, As) X'yfitXo 

AB 2 (0. 3 5, 6) , AC 2 (0. 3. 7. 5) . 
AD 2 (0. 25. 10. 5), AE 2 ( 0 . 2 3. 1 

1 ) , AF 2 (0. 2 2. 12). AG 2 (0. 2. 1 
3.5), AH 2 ( 0 . 1 7 . 1 6 ) . A 1 2 (0.1 
5. 17. 5) . AJ 2 (0. 13, 20) , AK 

2 (0. 1. 20) , AL 2 (0. 1, 9) , AM 
2 (0. 13, 5) , AN 2 (0. 15, 3. 5) . A 
0 2 (0. 17. 2) , AP 2 (0. 2. 1 ) . AQ 2 

(0. 2 2. 0) . AR 2 (0. 23. -0. 5) . A 
S 2 (0.25.-1). AT 2 ( 0 . 3 . - 1 . 
5 ) , AU 2 ( 0 . 3 5. - 1 . 6 ) XmttL&Sfflft 

<nm&miZ1xhZb*®®ib-thfflm33!fflr)XV 

(mm. 6 ] rnmrnm^. vy^ mummr™ 

(um) b.mB7V-mmcD®MAs (XI 0-6) 
btf. JBftHfflH5fc*A (Tw. As) t*ti o 

AC, (0. 3. 12. 5) . AD, (0. 25. 1 
8) . AE, (0. 2 3, 20) . AF, (0. 19, 
20) , AG, (0. 18, 20) , AH, (0. 1 
7. 20) . All (0.15.20). A J, (0. 
1 3. 20) , AK, (0. 1, 2 0) . AL, (0. 

1. 9) . AM, (0. 1 3. 5) . AN, (0. 1 
5.3.5), AO, (0. 17. 2) , AP, (0. 
18, 1 ) , AQ, (0. 19, 0) , AR, (0.2 

2. -2). AS, (0. 25, -3) , AT, (0. 

3. -5) ■vmttiimpwmtsfeztihztift 
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(Mm) b, ffl£7y-«ttJi*>«£As (X10-M 
)Sixtt0ffill6l;:#A ( Tw, As) T'^-f <fc -3 

AC 2 (0. 3. 7. 5) , AD 2 (0. 2 5, 10. 
5) , AE 2 (0. 23. 1 1) , AF 2 (0. 22, 
12). A.G 2 { 0 . 2 . 13. 5 ) , AH 2 (0.1 
7. 1 6) , Alj (0. 15, 17. 5) . AJ 
2 (0. 13, 20) . AK 2 (0. 1 . 20) . AL 
2 ( 0 . 1 . 9 ) . AM 2 ( 0 . 13, 5 ) . AN 
2 (0. 15. 3. 5), jfi[0 2 (0. 17. 2) , A 
P 2 (0. 2. 1 ) . AQ 2 (0. 22. 0) , AR 2 
(0. 23. -0. 5) . AS 2 (0. 25, -1 ) . 
AT, (0. 3. -1. 5 ) tffl**i*«Hl*W>MfcR 

c ii^is 8 ] mmsm± vv-^ w 

(vm) b. !&E7'J-ttttJi«5HffiAs (xlO-M 
»f*HfflH7t:«-A ( Tw. As) T-jptJ: 5 

AD, (0. 25. 18), AE, (0. 23, 2 
0) , AF, (0. 19, 20) . AG, (0. 18, 
20) . AH, (0. 17, 2 0) . AI| (0. 1 
5, 20) , AJi (0. 13. 20) . AK, (0. 
1 . 20) . AL, (0. 1 , 9) , AM, (0. 1 
3, 5) , AN, (0. 1 5. 3. 5) . AO, (0. 
17. 2) . APi (0. 18, 1 ) . AQ, (0.1 
9, 0) , AR, (0. 22. -2) . AS, (0.2 

5, -3) x'mitih^m^com^^tihzbm 
&b tummt> leao* t w^ts»wb»«? . 

(w) fiie7'j-?(itt*coi^A s (x i o-6) 

t * { . ffittBfiBB8C#A ( Tw. As) X'^tX o 

AD 2 (0. 25, 10. 5). AE 2 ( 0 . 2 3, 1 

1 ) . AF 2 (0. 2 2. 12).. AG 2 (0. 2, 1 
3.5), AH 2 (0. 17, 16),AI 2 (0. 1 
5, 17. 5) . AJ 2 (0. 13, 20) . AK 

2 (0. 1. 20) . AL 2 (0. 1. 9) . AM 

2 (0. 13. 5) . AN 2 (0. 15. 3. 5) . A 
0 2 (0. 17. 2) . AP 2 (0. 2. 1 ) , AQ 2 
(0. 2 2. 0) . AR 2 (0.23,-0. 5). A 

s 2 (o. 25. - 1 ) vmiti&fmtwmizm.fcz 
ti&zb imLttimcR 7 am* t ywrsm 

i tmm i o ] mmm*. h?v ?mxto-*mT 
w (um) b. mi7<j-w.&mnwm*s (xi 

0-6) btiK S&tt0H09fc:«-A (Tw, A s ) Tin? 
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AF, (0. 19. 20) . AG, (0. 1 8, 2 
0) . AH, (0. 17. 20) . Ali (0. 15. 
20) , A J, (0. 13, 20) , AK, (0. 1 . 
20) . AL, (0. 1. 9) , AM, (0. 13, 

5) . AN, (0. 15, 3. 5) , AO, (0. 1 
7, 2) . AP, (0. 1 8. 1 ) , AQ, (0.1 

9, o)vmttLi«m<nmtzwiM^tiizk^m 
b*&n*mim<?>zvy'<i\s7mmimfsM*. 
im%® 1 1 ] flrfei£§W£ h 5 mum&r 
w ( M m) t, m?.7>j-®&mco®m\s <xi 
o- 6 ) btfi. mmsmi o^#a (tw. a s ) x-m 

AE 2 (0. 23. 11), AF 2 (0. 22. 1 
2) , AG 2 (0. 2, 13. 5) , AH 2 (0. 1 

7, 1 6) , AI 2 (0. 15, 17. 5) . A J 

2 (0. 13. 20) , AK 2 (0. 1 , 20) , AL 

1 (0. 1 , 9) , AM 2 (0. 13, 5) . AN 

2 (0. 15, 3. 5). A0 2 (0. 17, 2) , A 
P 2 (0. 2. 1) . AQ 2 (0. 2 2, 0) , AR 2 
(0. 2 3, -0. 5 ) TH4<i*KHrt«0«t»^S 

z b emit +& m$99Ba<r>*. e^^^n 
i 1 2 ] mmsm± tv?* mmmr 

w (um) b. mMi7>)-Wmm<r)WM.Xs (xi 

o-« ) bit. mmwm 1 1 k#a ( tw, a s ) x-^ 

AG, (0. 18, 2 0) , AH, (0. 17, 2 
0).AI, (0. 15, 20). AJi (0. 13. 
20) , AK, (0. 1, 20) , AL, (0. 1, 
9) , AM, (0. 13. 5) . AN, (0. 15, 
3. 5) , AO, (0.17.2), AP, (0. 1 

8. i ) xM*ti&KBm*>e.£.&Mztiizb&im 

I mm 1 3 J TtMm»£ h 7 •/ ArtiST 

w (um) t, mii7 , )-m.&m(?>WM\s (xi 
o- 6 ) btt. mnmmmi 2ic&A (tw. a s ) x-* 

AG 2 (0. 2. 13. 5) . AH 2 (0. 17, 1 

6) , AI 2 (0. 15, 17. 5) , AJ 2 (0. 1 
3, 20) . AK 2 (0.1. 20) , AL 2 (0. 
1.9). AM 2 (0. 13. 5) , AN 2 (0.1 
5, 3. 5) , A0 2 (0. 17, 2), AP 2 (0. 
2.1) THaftSRfflrtOtBtajESfi* Z b 

1 1 4 ) mtmsuft*. h?-y? mummr 

w (jum) t. «£7U--«tt*<0tt£As (xi 
O- 6 ) btK iStftUffiHl 3fc#A (Tw, As)ti 

AH, (0. 17. 20), AI, (0. 15. 2 

0) . AJi (0. 13, 20), AK, (0.1,2 
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0) . £L, (0. 1.9), £M, (0. 13, 
5) , £N, (0. 15, 3. 5) . £0, (0. 1 

7, 2) T'mtti&mficomizisifczti&ztzm 

w Urn) fc, 1iiE7'J-ffitt®^ISSA s (XI 

o- 6 ) ttf, mmmmiA^z^ <tw, as) 

£H 2 (0. 17, 16), £I 2 (0. 15, 17. 
5) , £J 2 (0. 13. 20) . £K 2 (0.1.2 
0 ) . £L 2 (0. 1 . 9) . £M 2 (0. 13. 
5) . £N 2 (0. 15, 3. 5) . £0 2 (0. 1 
7, 2) T'H^ix&ffiH^<ltiS^$ni»^i:^#St 

[ 1 6 ] miwsm*. h ? -» ^«*iflrtaT 

w Um ) i: , 1tfffi7 'J-6Stt«(7){KMA s ( x l 

o- 6 ) mmmmi 5K#.& <tw, a s ) -e* 

£1, (0. 15. 20) . (0. 13, 2 

0) , £K, (0. 1. 20) , £L, (0. 1, 
9) . £M, (0. 13, 5) . ^Nj (0. 15, 

3. 5) xmtti&mftvimzikfeZix&ztzmL 
[ 1 7 ] ffieffiaiii hry? n^fflrt-ffiT 

w (jum) fc, f^y-^ttJl^fiKSIA s (XI 
O-o) t*», «#H®H1 6fc&,£ (Tw, As) 

■5I 2 (0. 15. 17. 5) . *.J 2 (0. 13, 2 

0 ) . £K 2 (0. 1 . 20 ) , .6L 2 (0.1, 
9) , £M 2 (0. 13, 5) . *N 2 (0. 15, 

3. 5) xmiixtmmmmzizti&ztzm 

ktzmm 5iem<7)xh-yyN'^7Sj?jTO%*^. 

[ 1 8 i mriesmw£ v?-,? ^nmmT 
w (/im) t. mByv-mmnwMis (xi 

0") t*\ iWHil7CM(Tw, A s ) Ttf 

A J, (0. 13. 20) . *K, (0. 1 . 20 ) , 
j£L, (0. 1.9),j£M, (0. 13, 5) XMt 

ti&mmmizmfeztih z t mwit -time* i 

1 m-% 1 9 ] !uEaSvf?£ b 7 -v 7 its* l*rti£T 
w Urn) t, fl5ie7'J-Kttl<0ffiSAs (xi 

0- 6 ) ttf. (Tw, A s ) 

1- Xoiz. 

£J 2 (0. 13. 20) , j£K 2 (0. 1. 20) . 
£L 2 ( 0 . 1 , 9 ) . £M 2 ( 0 . 13. 5 ) X'M& 

i imm 2 o ] wmmm±ui . 
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ak-tSiiHSHi*»^ l 9<r>\\-fi\ir%!Mff)x\iy><.)V 

Pt-Mn-X' (^'Lfrlfiffl^tCfc^T, X 
(iPt, Pd, Ir, Rh. Ru, O s<0%irt)*e>fflR 
Ztl& 1«£^U X' tePd, Cr. Ru, Ni, I 
r. Rh, Os, Au, Ag, Ne, Ar, Xe, Kr 
OtcfrfrhSffiZtlh im£tili2mXt£ini-) 

ifoM*h%&zt*mLt-rhmimii)->t32o<r)^ 

Thmm<nx\:y*}V7wmmmi-. 

{ mM 2 2 ) yssmgm&ja t?» -mm t <n 

&%<ti>-Jjtfim&®£ftlX2^zmZti. ft 
WZtltzm t* 0 L-C«ft<0|6j S *< 1 8 0 • tth 7 x y 
BttttSi: SfiT** 1 1 fcWSfc-f 1 2 

i w-rtifriffinzvy^iuymmmm?. 

imm 3 ] 11*31 1 »t> 2 2<n\vfixir§SM0 

zvy^>\s7mmm%m?zmtczt timtt* 

[000 1] 

(Pinned) ©tt«) COll^lS^[6]t^OT^^S!^ 
S»t 4 7 'J - ( Free ) «ttJ10»-f^(6j <7»THm 

Efit*^l:-tl»7.h°WN';U7'^«^»i i fcJ;l/, c: 

tcwu mz. ®h?-y7iuzttmix. \M}0>m±b 

X^h*»Jx-f<0|6]±i:S:llO. A*/l^v*-t'y,M 
[0002] 

GMR (Giant Magnetoresi stive) ^f-CO 

-ar* o , a- Hr -f X ^ ^ n<r)%mmfofr h mm. 

[0003]@33 \t. ®.%&)zvyt<.)\s7wmm=f- 
<7)~m*im®ftbcr>mffi (absd mfrba&% 
£<nmm*uzwmmx'kh. 113 3^-rxews; 
fr-mmaimi.s mmm. wsmm. mum 

YJ^m.cn^yyivx^yj^ymMWM'fX'hh. zco 

mmmmmumj.. m^zmx-h'o. mmm 

[0 0 04] H3 3tfettSfi!5RmtfyA';P7*a»)R 
JHHi. a^±(C T*^T«OT 10 6, K^Kttl 1 
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0 1 . ®jm&m ( t°y (Pinned) KttJf ) 1 0 2 . ft 

m.^mmmio3. ?y- (Free) BHtJBi 04, ax 
vmm i o 7T«*3ftfc»«# i o 9 k . ciwai 

* 1 0 9 WWHtW*Snfc— W^N- b'A'-f 7X1 1 
05, 1 05k, :OA-Ky\M7All 05, 105 
«5±fc«SS*Ut-»OWMi 10 8, 108k tHJ* 
SiiTV^S. Tiftll0 6«. Ta (fyffr) &k> 
£>&9 , &$«ttl 1 0 1 36*. N i 0£&, FeMn^ 
N i Mn£&$r£*>S.#JSSftTH&. I? 

leia^mtt® i o o-mm 1 o 4<i, c 
3tucu (m) mtfimmzti. ttz. A-^wrx 

11 0 5, 1 05* ! , Co-Pt 
Mr£?«fiSc£ft. VSJI1 08. 10 8#Ta, A 
u, Cr. W&£T$(R£ftT^I>. 
[0005] MeHSglSttl 1 0 2li, iiyfrlRSilKttl 

1 0 Hc»LTJB*S<lSCkKJ:0, frtEll^fflittJi 

i o 2 fcKse&Ji i o 1 1 wiHBtTjaMS^afl 
( ^ssn^ttsa^ ) i . Mteraaiti 1 o 2 <o 

£A-FA*>f 7X11 05, 1 0 5**0^X1 ^[6j icffli 
fli*<tTV^Ci;"Cs m^-FAM7Xil 0 5, 

1 0 5 k: i izmttitzy v -nisi 1 0 a oy$mmt 
<j -mm 1 0 4 asa&ftfk k frf eiassEtei 1020 
[0006] z<nx yfy^vfmwimwt. a- v 

>U 7X1 1 0 5*>±(C#j*Sflfctt»I 1 0 8*>f>. 

a^tt* 102, ^Btearav 103, 7 y - ( Fre 
e ) Sttl 104, fc&aima ( -t y x«gs ) f> 
ft* . a- h r -f x ? * wmmmmft<n®mufo 

1 0 4 l*lT"<Dl»fk<D;fr[6]<9£i0i: . Btfg&ttl 1 0 2<7) 

isiiM k (omx^mmm^ i . ( -r 
e^y&tt (mr) ) , z<7)mm,mm^t 

[0007] ;«J: d^tfy/^^fflUHffKlB^ 
T « . 7 U -Bttl 1 0 4 c7)£»GB{b!>>' , <T <T> 7 'J -HR 
1411 0 4«ffiffl<OA-KyNM7 > XJll 0 5, 10 5K 
J:9Lo*>9klIl5£S;h.£;?4"7" (abutted junction t 
ype) tZixX&t). 7 'J -Wm 1 0 4 05BMfc*33c£ 
tbfflSv*. ilft. 7'J-BttfeJil 04ti, *<0PWIfc» 
h?7 ^«*rtCBMk8ixfcA- HAM 7X1 1 

o 5<*>tw&»tT , friS7 1 o 4(?>sw 

7X| 1 0 5 *>»Wi. 7 L> -B&ttl 1 0 4 <7)j3jSggiStf 
< . 7 U -BUM! 1 0 40«WMWcifi^< {5 



k*. ■t^fc*>itrieA- 7x1 i o sfrhvamic 

[0008)1134. 03 5li, 03 3C7jrtXtfyA' 
/U^lfWJiaMI^ F *> h 7 7 «:fr|*|(cfett4 tiiTJ^ 

JS^^ff 41*73 U . h 7 ••/ ? ( a 3 3 (C^ 
tXl*(6j) tCftS^-^WtTfe 1 ). S«*l 09« 

«^®J£ffl^l0 9at*J>0, S4h7-y^i(lTw{cM 

(Bt-c^s. zlx. mmm 0 9icti(t&siciwi 

0 9a<OH«tfi[lIt6<B5»tt, 03 4fc*t <k 

V «*tcS4aj*<0(6V >5R8«« 10 9b, 1 0 9 b k 
fcoT^i. iO«JB*CiSft&«Ka«10 9aUi 

7T<uumiz£r>xm%zixi. 

[0009] z<T)£ o ZAVyrtfrTWmmmii^ 
Ttt. -e^ajTjeo-C y x ^ t' y r -f v Mi 5 **ff * 

T^JfR*^!!, ^*h7-/^1i* J l^mWT, 
(CO. S^mg^OT, «r(C0. 4^mOT^»b7 
-/^ftk. IH^(caj7J«0®TfifiihkV^5SV^*<*>o 

[00 10] L* 3 t. Cl«0^-f7° (abutted junction t 

ype ) ^idfcxtfv/^rsaiamcfcviT, h^ 

TLTt*^kV^^ia* { J)o^. kv^<0<>. ±IE^ 
J; 3 =5r h 7 -y ^*i7f iSjOS^ffi^^i, SSpI® 1 0 
9 a fcJttfrf * 7 'J -SSttii 1 0 4 * AffittOSKftl* 

1 0 4 a tJt^-T , A- HA*>f 7X1 1 0 5 fcjfiV^ 
cTWfSHK 1 0 4 b(7)**\ A- KA4 7Xil 10 5, 

1 0 5fcjfiV»^»*t, CCOA-h'A^ 7Xfl 10 5*^ 

on#* 5 5s< . ftfo^-7 u-att« i o Acoymmuz 
m-mmt>*mtz®feaixx\^z\tizmmti. o 
* 0 . luffiA- hv^ txji i o 5<n>¥Mtf. 7 y-« 

ttfl 1 0 4 (OMUtf^fti^^ < . 7 U -Kttfl 1 0 4 
0+*a5fci!r?<lik\ -r^h*>B5IBA-hVNV rxl 

i o 5frbm&mzmtizak''\^<%z>fc#). T-&m 

«104b. l0 4bffX'£*t%tbtl&. ZZT, 
10 4b, 1 0 4 b{±. $>< tX\ A- KA*>f 
7Xl.l0 5*^<0«#tCj:o-C7»J-iattJil 0 4<O 

0, »aWh7-y^i|ik^b5 y^«B^kc0llk(i 
^■StOTJ)?.. ZVKhto. ^S«10 4bOH7 
■y^(B*l6]ft$^{i, XtyA^T^SIS^i^b^ 
■y^fi*|Srt16IC«Sc#L*V^A. mhy-y^itm^ 
XWa#lO9±tt0)hyy?m-*t&&'bZ<tSMlte 
mSlZh, T-f&Wi&l 04 b, 1 04b«0hv-y^i|i* 
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[00 11] Ltzifi->X. VkWi9Q&W)\>'9'>9 

1 0 4 a*W L/c J: o dzKc 0 . PWWPR»<H« 
104b, 1 04 btC^-tSSaj^ffifttS^H^-y 

7fc*09. H£h 5 v 0. 4jumWTS« 
tSbl Lfc*£fc(i, *fc*»i**W« 1 0 4 a*%< 
^tb5 ••/ ?Kfr|f!l£ffcft<. ^RSffltt 10 4b 

0 t> co^jS^ LT L 4 a k v > 3 fflMtfh o fc . 

[0012] Ajm«o#w«rcft*xt woi^ 

OffiW A B Sfflffll : jEM) <0BB*«JWHCJS 

[00 13] Ul#oT. U&hy yfWrt&Z 1 jum 

1BA- HA'^f 77« 1 0 5<0U$ri\ 7 'JHKftl 1 0 
4 ^fWM&Wfti < . 7 'J HM£1 1 0 4 <04>*S5 
<cifi-*<rafc*/N3<$r*fctf>. «r£, 7'J-ffittJ110 
4<0+*ftifi-C«. UiE7'J-»tt>Jl 0 4tto&JC 

i^K, 7UH8ttJil 0 4<0«*«*»ftifit«. 'W h 

m i o 4<7)®mtfiEcDmx\ ifri>zcomtf*;% < 

i 3 . c: « «t 3 %vmx'h ht. 7U -«ttJ»o+*ft 
jfifcfcttiHMwa. ;vr h*imcin*'«w-<, 

h. 

[00 14]B^*£4k. 7U-BWtJH104t«S 
jW6£l/CV*Sk. «SUWSt^-f 'J ^36*5641-4^ 
tttttf* 0,036 KS?f-J: 3fc. 7 'J -Kttl 1 0 4 
rtt, S5£l 04 c, 1 04 c*<T'§feJ:3 

^IA^OT{;:&&T£>£tt (instability) (T>WM 
bt£h*>V?t\4#VJ4Xmim£L*?t<tt:hb^ 
o *Sf&&m -> & . M i tf . t 7.t 'J v x*<&£ L fc» 
03 7(c^t7f-U ^7coft^i§&</DW:£i£ 
J&fcttl/t. @3 8^-TJ:3H, K-Xy 4 h 
( Basel ineshi ft W&X . WHWIW^y^ h 'J - 
(Sfl*») £&£>=5:v>. 03 7. 03 8(i, 7 
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£r>X£.ll%W*mmi* ; >blX^t:. 
[00 15] $^>4C. 7tyA'/U7SfflS* 
?Kiitt$h7«y7<fk£0&kkktc. =tO-l^tB^I 

[00 16] 

[fMB^KHfcUAdk-fillH] *#»4. JJE^Wt 
fcg*T * § *ufe t »T. WTO @fl<)^*)«LJ:ok-t 

© 7 tyy^7S?f KSlfFCtJ^Ta b 7 -y ^ft (C« 

(2) S^iS^DS^tt (stability) tf)m±*H4ii:. 

® mmcnayhci-ivzm&zb. 

H^^-yh'^Sft1-?»;i. 
[00 1 7] 

b&ixBtf&ti. mtsm&.mb<7i^.m^mmz 
£*)mitufai)m%.ztiz>®jm.&mb . utmsaxt 
m&m&mnm z it ix mm. $ n , ffisii^attio 

BMtJSri*] k 3^-ri>^[6]^il^|6)* ? «J i feiifc 7'J— 

«c0^b*r6lk3SEl|-tl)*|6]^Jiii^*^*^N- H/sM 
T7«k. mEE0£tttt«. IWEINWtSWMi. b5E7 
'J -S8EttlttjSt«tffl«at4i 4-«W«fil k £ W 
L . K^ff^. h 7 -y 7 iSMr ft^f&T w# 0 . 4iumJ3lT 
(clS^^ix&kk Uc. H?IE7 'J-^tt«WffiSA s 
A*. —7. 0Xl0' 6 ^Asg2. 0x10- 5 (O|bH^ 

m) k. H?ie7'J-JSttSOlK^As (xl 0-6) k 

if. mwmm 1 itw, a s ) x-^-tx o 

j&A, (0. 4. 6) , jftB, (0. 3 5. 8) . JSC 
, (0. 3. 1 2. 5 ) , £D, (0.25,18), 
*E, (0. 2 3. 2 0) . £F, (0. 19, 2 
0) . ,£G, (0. 1 8, 20) , £Hj (0. 17. 
20) . All (0. 15. 20) , jSJj (0. 1 
3, 20) , j£K, (0.1, 20) , £L, (0. 
1.9), jSM, (0. 13. 5) , AN, (0.1 
5.3.5), AO, (0. 17. 2) , j£Pi (0. 
18, 1 ) , AQ, ( 0 . 1 9 . 0 ) , AR, (0.2 

2. -2) . AS, (0. 25. -3) , AT, (0. 

3. -5) , AU, ( 0. 3 5, -6. 3) , AV, 
(0. 4, -7) ■CH*ft*«HrtOtffcR5frS*i&£ 
k 4 U > . $ fc*fE*K*J V . ffliEHESvB^ h 
7-y7il^T(6]-T&Tw (/in) k. 15127 V -W/mo 
®MA s ( x 1 0-6 ) bi)K ffittBIIIiH2(c#£ (T 
w, As ) X^p-fXolZ. AA 2 (0.4. 6), AB 
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2 (0.35.6), AC 2 ( 0 . 3 , 7 . 5 ) . AD 
2 (0. 25. 10. 5). AE 2 (0. 2 3, 1 

1 ) , AF 2 (0. 2 2, 12), AG 2 (0. 2, 1 
3.5). AH 2 (0. 17. 16) . Alt (0. 1 
5, 17. 5) , AJ 2 (0. 13. 20), jSK 

2 (0. 1. 20) . AL 2 (0. 1. 9) . AM 

2 ( 0 . 13, 5 ) , AN 2 (0. 15, 3. 5 ) . A 
0 2 (0. 17. 2 ) . AP 2 (0. 2. 1 ) . AQ 2 
( 0 . 2 2, 0 ) , AR 2 (0. 23.-0. 5), A 
S 2 (0.25,-1). AT 2 (0. 3. -1. 
5) . AU 2 (0.3 5.-1.6). AV 2 (0. 

4, -1. 5) tW*ii&«Hrt<oa[fc:R€Sfi4c:t 

•y^fi^flPfffiTw (^m) fc. fffi7 'J-KttlOK 
SAs (XI 0-«) tW. ^«l3Ctt(Tw, 
A s ) X'7F?f£ 0 fc, AB, (0.35, 8). AC, 
(0. 3. 12. 5) . AD, (0. 2 5, 18) , A 
E, (0. 23, 20) , AF, (0. 19, 20) , 
AG, (0. 18, 20) . AH, (0. 17. 2 
0) , Ah (0. 15. 2 0) . AJ, (0. 13. 
20) , AK, (0. 1, 2 0) , AL, (0.1, 
9) . AM, (0. 1 3, 5) . AN, (0. 15, 
3. 5) . AO, (0.17,2). APi (0.1 
8, 1 ) . AQ, (0. 1 9, 0) , AR, (0.2 

2. - 2) . AS, (0. 2 5. -3) . AT, (0. 

3, -5),AU, (0. 3 5. -6. 3) -CffliilS 

m) fc, frie7ij-)atti<7)^MAs (x 1 o-«> t 

**, ffittQBiH4 K#A (Tw. A s ) t'^fJ: 3 C. 
AB 2 (0. 35. 6) , AC 2 (0.3.7.5), 
AD 2 ( 0 . 2 5. 10. 5 ) . AE 2 ( 0 . 23, 1 

1 ) , AF 2 (0. 2 2, 12). AG 2 (0. 2, 1 
3.5). AH 2 (0. 17, 16), AI 2 (0.1 

5, 17. 5) , AJ 2 (0. 13. 20) . AK 

2 (0. 1, 20) . AL 2 (0. 1, 9) . AM 

2 (0. 13. 5) . AN 2 (0. 15. 3. 5), A 
0 2 (0. 17. 2) . AP 2 (0. 2, 1 ) , AQ 2 
(0. 22, 0) . AR 2 (0. 23, -0. 5), A 
S 2 (0.25,-1), AT 2 (0. 3, -1. 
5 ) . AU 2 (0.35.-1.6) ?Hift.6Rllrt 

MB7 'j-KttiwiSMA s (xio- 5 ) ^f+n 

ffl05t#A(Tw, As) t*ti3C. AC, 
(0. 3. 12. 5) . AD, (0. 25, 18) . A 
E, (0.2 3.20), AF, (0. 19, 20) , 
AG, (0. 18. 20) . AH, (0.17.2 
0) . All (0. 15, 20) , AJ, (0. 1 3, 
20) , AK, (0. 1. 2 0) . AL, (0.1, 



9) . AM, (0. 13, 5) . AN, (0. 15. 
3. 5) . AO, (0.17.2), AP, (0. 1 
8, 1 ) . AQ, (0. 1 9. 0) , AR, (0. 2 

2. - 2) , AS, (0. 2 5, -3) , AT, (0. 

3. -5) ■cmtti&tmftnmizWifczti&ztm 
(Bwrairrw (um) t, mzyv -mannas* 

s (X10- 6 ) fc*>\ 8stt@B@6K#A (Tw. A 
s ) Z'Tfrtk 0 fc. AC 2 ( 0 . 3 , 7 . 5 ) . AD 2 
(0. 25, 10. 5), AE 2 (0. 23, 11). 
AF 2 (0. 2 2. 12). AG 2 (0. 2. 13. 
5) . AH 2 (0. 17, 1 6) , AI 2 (0. 15. 
17. 5) , AJ 2 (0. 13, 20) , AK 2 (0. 

1. 2 0) , AL 2 (0. 1, 9) , AM 2 (0.1 
3.5), AN 2 (0. 15. 3. 5) . AO z (0. 

17, 2) . AP 2 (0. 2. 1 ) , AQ 2 (0.2 
2.0), AR 2 (0.23,-0. 5). AS 

2 . (0. 25, -1) , AT 2 ( 0 . 3 . - 1 . 5 ) T 

w um) t, frc7y-tttti<oasAs (xi 

O- 6 ) ^ftllMia7(C#A (Tw. As) -esjrr 
Jdfc, AD, (0. 25. 18) , AE, (0.2 

3. 20) . AF, (0. 19, 20) . AG, (0. 

18, 20) . AH, (0. 17, 20) . All 
(0. 15,20), AJ, (0.13. 20), AK 

, (0. 1. 20) , AL, (0. 1. 9) , AM, 
(0. 13, 5) . AN, (0. 15. 3. 5) , AO 

, (0. 1 7. 2) , AP, (0.18.1), AQ, 
(0. 19, 0) , AR, (0. 22, -2) , AS, 
(0. 25, -3) ?H*ft6«Hl*!<^fcR£S*l.4 

CDWMl s ( X i o- 6 ) tt)\ 8&tfl2ffl08fc#A (T 
w. As ) TTFfXdiZ. AD 2 (0.25,10. 
5) . AE 2 (0. 23. 11), AF 2 (0. 22, 
12), AG 2 (0. 2. 13. 5) . AH 2 (0. 1 

7, 16). AI 2 (0. 15. 17. 5) , AJ 

2 (0. 13. 20) . AK 2 (0. 1. 2 0) , AL 
2 (0. 1 . 9) , AM 2 (0. 13, 5) , AN 
2 ( 0 . 15, 3 . 5 ) , AO, ( 0 . 17, 2 ) , A 
P 2 (0. 2, 1 ) , AQ 2 (0. 2 2. 0) . AR 2 
(0. 23, -0. 5 ) , AS 2 (0. 25.-DT 

fc*»HfcfcVvC, Wie»JWI4h5«y^**|»nmT 
w (urn) fc, WIE7'J-«ttl^«ffiAs (XI 

o- 6 ) t*>\ jfiftaiBH9(:*A (Tw, as) -c^-r 

.fcofc, AF, (0. 19, 20) , AG, (0. 1 

8, 20) , AH, (0. 1 7, 20) , AI, (0. 
15, 20 ) , AJ, (0. 13, 20) . AK, 



Patent provided by Sughrue Mlon, PLLC • http://www.sughrue.com 



!(8) 002-163810 (P2002-163810A) 



(0. 1. 20) . AL, (0. 1. 9) . AM, 
(0. 13, 5) . jjUN, (0. 15. 3. 5) , AO 
i (0. 17. 2 ) . AP, (0. 18, 1 ) . AQ, 
(0. 19. 0) Tffl*a*«Hl*IOtt{CRjeSil*i 
fc aWff* U $ 6 e*Wfl t fi , m h 
9v?<WSn»r*ffiTw (jum) fc. HE? 'J-Btt Jf<0 

ikma s ( x i o- 6 ) tit, mnmmm i ok#a <t 

w, A s) X^tXolC. AE 2 (0.23.11), 
AF 2 ( 0 . 2 2. 12). AG 2 ( 0 . 2 . 13. 

5) . AH 2 (0. 17, 1 6) . £1, (0. 15, 
17. 5) , AJ 2 (0. 13. 20) . AK 2 (0. 
1, 2 0) , AL 2 (0. 1 . 9) , AM 2 (0.1 
3,5). AN 2 (0. 15, 3. 5) , A0 2 (0. 
17. 2) , AP 2 (0. 2. 1 ) , AQ 2 (0.2 
2,0). AR 2 ( 0 . 23. - 0 . 5 ) ?mtil&m 

fcWC. ffieiS^S4h^-/^g^^<£Tw (urn) 

t. ma? u-m^tm^mMA s (xio-«) tt>K m 

ttfflmm 1 1 (c#A (Tw, As) t^-TJ: o lz, AG 
, (0. 18. 20) . AH, (0. 1 7, 20) . A 

1, (0. 15. 20) . AJ, (0. 13. 20) , 
AK, (0. 1 . 20) , AL, (0. 1. 9) . jSM 
, (0. 1 3, 5 ) . AN, (0.15.3.5).* 
O, (0. 17. 2) . AP, (0. 18. DtK 

ti&gimftcomizikfezti&zttiWi u\ s^t* 

(/iralk, WE7U-«ttJitf>8£As (xi0-») 
fcfl*. SSftBBBB 1 2(c&A (Tw, As) TSttJ: o 
C, AG 2 (0. 2, 13. 5) . AH 2 (0. 17, 
16) . jftl, (0. 15, 1 7. .5) . AJ 2 (0. 
13. 20) . AK 2 (0. 1. 20) , AL 2 (0. 
1,9). AM, (0. 13, 5) , AN 2 (0.1 
5. 3. 5) , A0 2 (0. 17. 2) . AP 2 (0. 

2, i ) x-mttiumnnmzisi.fciiiizzttfm 

#|6rti£Tw ( u m ) b . 15167 y-Kti!*>B5A s 
( x l o- 6 ) t *>\ ^ftllffill 1 3 (c#A ( Tw , A 

s) T'^t-tot. AH, (0. 17. 20). AIi 
(0. 15. 20) . AJ, (0. 13. 20) . AK 

, (0.1.20), AL, (0. 1 . 9) , AM, 
(0. 13, 5) . AN, (0. 15. 3. 5) , AO 

, (0.17,2) TH*ii6«!BrtOfitKjeS*L& 

b ? -y ?|*fr«Tw ( /z m ) t . 'J -G&14J1 
OKI A s (xiO-M btf. fflfflBffll 4 (c&A 
(Tw, As) T'*-f i^tC AH 2 (0. 17. 1 

6) . AI 2 (0. 15. 17. 5) . AJ 2 (0. 1 

3, 2 0) , AK 2 (0. 1, 20) . AL 2 (0. 
1,9). AM 2 (0. 13. 5) , AN 2 (0.1 

5 . 3 . 5 ) , jS0 2 ( 0 . 17. 2 ) T'B£;M£«B 



v>t, inea^H£h7'y?©#ifirii£Tw um) 

i: . y-«ttl*>«ffiA s < x 1 0-6 ) btK & 

nmmm 1 5 t&A <tw, as) x-^tx a a i 

, (0.15,20). AJ, (0. 13, 20) , A 
K, (0.1,20), AL, (0. 1. 9) . AM, 
( 0 . 13. 5 ) , AN, ( 0 . 15, 3 . 5 ) T'Bt 

(um) b, !HE7y-«ttJi<0«SAs (X10- 6 ) 
t tf. Ml 1 6 £#A ( Tw. As) X'*? J: 0 
t. AI 2 (0. 15. 17. 5) . AJ 2 (0. 1 
3. 20) . AK 2 (0. 1. 20) . AL 2 (0. 
1.9). AM 2 (0. 13. 5) . AN 2 (0.1 

5. 3. 5)Tmttihmm<r>mtzBfczti&zbtf 
mu\ zuzxttrnza^x. mim.m±hy-y 
rmnft^mrw um) b. mi7V-m&m<7)®m 
as (x 1 o- 6 ) b*K mtmmmi 7t#js (tw. 

A s ) X'irrtX o A Jj ( 0 . 13. 2 0 ) . AK 
, (0. 1 . 20) . AL, (0. 1. 9) . AM, 

(o. i3. 5) xw£ti2>mm?wmzWi%.zix&z 

5-y^1i^|6rt-aTw (j«m) t, HIE7U-«tt«» 
KSA s ( x 1 O" 6 ) Sm^iBSl 8tc#A (T 
w. As ) X'^tXil/Z, AJ 2 (0.13.20). 
AK 2 (0. 1. 20) , AL 2 (0. 1. 9) . AM 
2 (0. 13, 5 ) ?H**l6«Brttf>«fcRje3il4 

*\ ^< bi,mgB&mtatMs mw&mm* Me 

Zbtfmtw *^BJtcfcv^T. WIMffittJl*^ 

X-Mn^t, Pt-Mn-X' &± {t&LWStM 
^tCfc^T, X(iPt. Pd. I r, Rh, Ru. Os 
tfttr*>*»fcaHR$fi6 1«£^U X' BPd.Cr. 
Ru. Ni, Ir, Rh, Os, Au. Ag» Ne. A 
r. Xe, Kr<0**»3&»4>aHRSfl*l«*fctt2»a 

fcv >T . Kflfiil^fiattl 1 7 'J -Kttl k <r>>yt£ < b t 
-***IH8tt+iaWi^^L'C2oK:^l!lfSfi. #Br£*i 

A:«k'a Lt'K-fbwifti#**i so- rrf^i »;aat« 

[0 0 18] l/xmgg<0h^ y^6^fl-r&^ 

<KWifc£fcmmm&*W&*h<r)X'\iti:< , 
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$85E;*ft4. WT. 70Dh77?Tn7r^^C 
owe. 03 9t=«^^T»W6. 
[00 19] H3 9fcjft*J:$fc, 8mfifii$j3l£f£» 
-f 4«l#fc . *<0W«=»JS3ftfcA- KA-f rx| 

fit fcttjtigS^FflWMtfc: iot, «Jlfl«D±B<7>1@ 

mo-Twt^o) kLxfcmti. lummmzm^. 
$ft4. 

[00 20] LT. OMEIWflc±K:. 

t LTs mmwmix&z. ^y^ymm 
«s**ii:(cj:>), mmm-mAt. Sift* 

ft£tt5K£88fcll8«: , * t y^7a«iBMH«^± 

*». H3 90TMK:*3ft'CVi*. 
[002 1 ] ^omSfttc J: 5 b . »«ftw**ft>fi 

■ra, s4ffiWK<«ro. mmmwrnmrnx- 
ft, w^atetw-s--*-***. wmimtt&izti^T 

# J iKTLTo4. 

[0022] 03 9tC*t J: 3 fc, WMUtffc: 

5 o%iiUi<7)if^aj^^m-n»«««5±is^^aB 

nix 5 o^jaT^s^sa* ujwr* L$rn8Wtt±iH 
<?>m&ctt ixB&&tit:im*T-®mb ix% 
«■*■*. zzx\ wsmmt* ts-wrxmirhn 

TW4*#T*9. *a«h5-y^«i:^h5-y^S 

[0023] *ftWixvvrtiv-m&massm?F-\izii 

®5g$ft4IIIS58ttli:. mEIBSmiicOBttVC 

^l»*|6]^iK'ft*l6]* i }i^^ft!t7'J-iattlt* ? «ii 

mast. mm7 v-wmcomitmzmmjmft 



•■(9) 002-163810 (P2002-163810A) 



mamta [6] t sskth tm'^m t 4 t&><n t\- u 

? a h ? / rrn 7 r 4 fc J; 0 5e«3 ftfc«« 

ft4fcfcUC. ffiffi7U-»tt«<oaBiAs*«. -7. 
0xi0" 6 gAsg2. Ox 1 0" 5 c7)ffiH(-iSS?ftT 
&4.I,>:(cJ:9, ^h5-y7ittJ:o-CffiT-fl.xty 

/^^nawat^ «B4iu* * fi±-r 4 z t 
4. bfvrmmbtt. mmmsn^-vvti 
xBtitztixw&izmmfottft® (ABsffi) 
m-fr^nmmzi5i j r&&iacr>mwmfa t ft 
*mLxm. m?m2Uftbii. mmmmmt 

[0024] ^tW^^HHWtJUT . by-/ 
7H# 1 ;u mfiKt=R3e*ftfc«^KJt^T . h 7 -y 7 . 

[0025] mz. wMb , xvyjw-mmsmssM 
=f<n%h b <mmzr>\\xwim i. 
[0026] -awe, w-mmzf&mstiKmzfrfrr, 
x^mtb^ocDii. zcnm&mftxmm-mts: 
m.iztt:->x^h. tfri. mttfyv-m&mizm- 

l,ABSffi<0J:3tc, -&*9m+lZb£ 

lr ^ «0%& 7 'J -attW^Bffi^Hf o<^)«^ tli . 7 U 
H8ttl*8Mt Uz b * tzhW&tf&z hZb ttfrv*. 

l^* { ot , 7 u -mtmmmizi'>xmm$tim 
*j[6i i= < ^ o . osurfrtttfsart- * ^ 1 * . 

4. Lfc*^T, 7'J-K1±lf)«TOt«®<iA-K 

av rxjB^^oawncj: 0h7 7 7«#fl(cBse$ft 
tjsv^T. 7 , j-iStt«co^i«-(i:*ifii* i . s^ttl 

[0027] * WWrffl&RSFf fcfcvvc . 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



(a0))02-163810 (P2002-163810A) 



> \- h y <4 7 x« #> £> gfl»t| KSIixT I > 5 v 
A. ?«**(). 4/xmJ:')JSv^tJtRLTh 

t«r6Cte b7 *?«M£Vtf§afc^LTI»jJ:'** 

tfc^T. a&KH8Sfta> (o <nm<rm&tt<smzts; 

S^S/ttt (instability ) WigHfc&S^/l-^yW -fc' 

y y 4 ^*%t-t«, ; t *mte$h Z t tfX'Z h . 

[0028] *HBJfcfcv ®5iM!k VJ vtmfi 

miB7y-attJi<OBffiA8 3&t. -7. 
Ox i 0" 6 J:0/h$<iS^$ni»t. 7»J-Btttl^5 

BflaWlMsit-f, *ew</W7^»KaSW?oi 0M 

mz-2omhz ws.<r>immL^za^hm^ti^ 
w ttz. aaiA s #2. o x i o^jajifciftjesfifc 

*£fcti\ 7'J-KttHCfc{tSSIl^* i 4 0 0A/m 
WK&±£&9. 7U-«tt«W«aEa«ptt* t fiT-t6 
to6Jtf4L<=5rV>„ 

[0029] *$MJ!(;:4SV >T . h 5 -v 7« 

( x i o- 6 ) ti)K mmmmnz^A <tw. as) 

t*tJ:?t. AA, (0. 4, 6).AB, (0.3 
5, 8) . AC, (0. 3. 12. 5) « AD, (0. 
25. 18) . AE, (0. 23, 20) , AF, 

(0. 19. 20 ) , AG, (0. 18. 20) . AH 
, (0. 1 7, 20) . All (0. 15. 20) , A 
J, (0.1 3. 20) , AK, (0. 1, 20) , A 
Lj (0.1,9), AM, (0. 13, 5) , AN, 

(0. 15, 3. 5) . AO, (0. 17, 2) , AP 
, (0. 18. 1 ) , AQ, (0. 1 9. 0) , AR, 

( 0 . 2 2, - 2 ) , AS, ( 0 . 2 5 , - 3 ) . AT 
, (0.3.-5). AU, (0.35,-6.3), 
AV, (0.4,-7) ■CH**l6afflrt<0ttt»SS 

tibzttf?* . z^mmamzm^tifcm^zii. 



®JSmH£ h 7 ^IJitlWw^. II 1 fcfcwt A 
A, . AV, J: i)*MK»esnfc«^tll. EMU: 

j: ofc. 7 v-mmmzmsLtfTZxT-sim (inst 

ability ) 0)WRb*J:hmV9>\4 -t" VJA Xm&%&. 

®«StH4h5-y^B^r|SH1£Tw, fc«fcTA 1*127 'J 
-BttJf<oBMAsfr\ AA, , AB, . AC, , AD 
, . AE, iO^MBHRjesnfe^Ctt. xvvXfi, 

7^»W»*#?tf> 10MMz-20MHz EgWffijJi] 

tb-oXltW S£?»)^£5£1t (instability ) 

Ol»B7y-«ttl<OBaiAs36<. AE, . AF, . A 
G, .AH, , Ah , AJi . AK, J: i)_tMfc:Rjg 

s*ut*£Kti. 7 u -aMWt*j»tfc«a**«4 o o 

A/mgfl&LtfcSr 0 . 7 'J H8*W«W8SM*tt3WS 
TU H^iB^S^^cJgtt (instability ) 

0»«iE«h5 77«*|SnraTw, fcjtf. HulE7y 
-attJBcoaSAs**. AL, , AM, . AN, , AO 
, , APi , AQ, , AR, ■ AS, , AT, , AU 
, . AV, A0TMfcR£3ftfc*£fcU:» 7'J-Ott 

jes*iTt*v\ EpjD$ns^gsaift*tLT. mm 
iommz-2omh zn%coi&mmffii l zm&w£. 

< ; 5rv-i. &fc. hy y^H^O. 1 ju m5fal<7)^£o 
^T(J N BS£7"7Xl;:*£ < LXhiliMmt>ilt,z< 

< . A-h-AM rxtj "3 7 y-Bffii*>BfcfcHJ£t 

iVVbl^tA-Hy^ 7*^*flfcfljWM13:ri4*r 
[0030] *5WJ(CiSV vt . pieamB4 h5 «y 7*1 

*i«*rtaT w ( m m ) t . mie7 y -atti^asA s 

(xi0- 6 )i*\ *tiiaHH2fc#A<Tw, As) 
t$ti3t, AA 2 (0. 4. 6) , AB 2 (0.3 
5.6). AC 2 (0. 3, 7. 5) . AD 2 (0.2 
5. 10. 5) . AE 2 (0. 2 3, 1 1 ) , AF 
2 (0. 2 2. 12). AG 2 (0. 2. 13. 5) . 
AH 2 (0. 17. 16),AI 2 (0. 15, 17. 
5) . AJ 2 (0. 13, 2 0) , AK 2 (0. 1, 2 
0) . AL 2 (0.1,9). AM 2 (0. 1 3, 
5) . AN 2 (0. 15, 3. 5) , A0 2 (0. 1 
7,2). AP 2 (0. 2, 1) , AQ 2 (0. 2 2, 
0) . AR 2 (0. 23, -0. 5) , AS 2 (0. 2 
5.-1), AT 2 ( 0 . 3 . - 1 . 5 ) . AU 
i (0. 35. -1. 6), AV 2 (0. 4, -1. 

5) va*i\bmBft<omzKfcztiizbifiv** z 
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A 2 , Av 2 «tO*fflfcKSSfut«^t:tt. flfi*Lfc 

iot. 7'j x < inst 

ability ) OJIHfc&S/W^/vf 

®«SSllf4h5-y^S^riftnHSTw, *5«fct^ I5IB7U 
-8&tt«Ol8£A AA 2 , A.B 2 , AC 2 , AD 
2 . AE 2 , AF 2 . AG 2 . AH 2 . Al 2 . AJ 2 

^ 10MMz~20MHz SKaffiJil&fttt t*J 

S£«ffi*<OTOgtt (instability ) tfUflUtS 

AA 2 fruW&J, comiz&feZti&ZMz**), b 
7-/7 < & & C L fc # ~> T , 7 'J -WScM0)$m 

■WB«4lKr< X J: v vfc*>. iSMWff^ b 5 * ?*<0W 
®HUfe7'J-iStt«WiaMA s*<, AJ 2 . A.K 2 ±0 

^#4 o o h/mwm±.^% <o. ?v -mmmcowm 

JMWbWKTU H^WB^S^^^jett (instabil 
ity ) >Mttirf*^fc*>#*L<$r^. 

-8Htl<0»SAs*«. AL, 2 , jSiMj , AN 2 , A 
0 2 , AP 2 , AQ 2 , AR 2 , AS 2 . AT 2 , AU 2 
. AV 2 J: i)T«KR€$*ifc»&Ctts 7'J-«tt 

mtixttw ma^tL&mmmzaix , 

1 0MMz-2 0MHz&gc7){£jg«®(Cfctt.&ff± 

<&v\ ±ieoJ: a ^, AE 2 £nLAV 2 <o 

rtWtiftiESns Z I 0 , h 5 

OWSItBSjh-f *OK*Kt «*i4iaT^ 
[0 0 3 1 3 *»«H£;i3 wr. , MElSSvff* b 9 -y 9m 

jitrtSTw ( m ) t » fne7 y -mim<rm& a s 

( x 1 O- 6 ) fc*>\ flMffiNffl93(2&£ (Tw, As) 
T'jn-riotC, AB, (0. 3 5. 8) . jftC, (0. 
3. 12. 5) . AD, (0. 25, 18). AE, 

(0. 23, 20) . AF, (0. 19, 20) . AG 
, (0.18.20). AH, (0. 17. 20) . jfiL 

I, (0.15.20). AJ, (0. 13. 20) . 
AK, (0. 1, 2 0) . AL, (0. 1, 9) . AM 
, (0. 13. 5) . AN, (0. 15. 3. 5).A 
O, (0. 17, 2) . AP, (0. 18. 1 ) . AQ 
, (0. 19, 0) , *R, (0. 2 2, -2) . AS 
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, (0. 2 5. -3) . AT, ( 0. 3, - 5) . AU 

, (o. 35, -6. 3 ) x-m*timmft<mizwi& 

ZtLlZttfX'Z, ZcO^BX'b&k. ftlZ. 0. 35 
OM^^SJgtt (instability ) £«JLoo<£g3r 

[0032] *«wc*»v >t . firiaas\f?£ h57?s 
*nrt«T w < ^ m ) i , frie7 y -»tt«<ofi££ a s 

(xiO- 6 )i:*^ »SftBIBH4fc:#^{Tw. As) 
■CSWJdlC. AB 2 (0. 35, 6), AC 2 (0. 
3.7.5). AD 2 (0. 25, 10. 5 ) , AE 2 
(0. 23, 11), AF 2 (0. 22, 12) , AG 
, (0. 2. 13. 5) . AH 2 (0. 17. 16) . 
Alt (0. 15. 17. 5) . AJ 2 (0. 13, 2 
0) . AK 2 (0. 1 . 20) . £L 2 (0.1. 
9) . £M 2 (0. 13, 5).jSN, (0.15. 
3.5), ^0 2 (0. 17. 2) . j£P, (0.2. 
1 ) . ^Q 2 (0. 2 2, 0) . £R 2 (0. 2 3. - 
0.5), £S 2 (0.25.-1), .^T 2 (0. 
3 . - 1 . 5 ) . ,£U 2 ( 0 . 3 5. - 1 . 6 ) X'Mt 
tLl9fflft<r>9HzBSZZti& Z b tfX'% . Z commX'fo 
Zt.mz. 0. 3 5jumJaTOH4h5-/^(BO^y 
KfctiVVC, WS&a60E**'&f8&&. (instability 

) *mzMm£.nmz>ht. msmm.vv-v9 

[0033] *JMBt*J^"C - «Efg£ h 9 «y ^B*|6l 
tSTw (/im) k. «IE7y-aEttl08ffiAs (x 

1 O" 6 ) jfiMI 5 (Tw, As) t'^ 
t-totC, ^SC, (0. 3. 12. 5) . j£D, (0. 

2 5. 18), .^E, (0. 23, 20) . 

( 0 . 19. 20), AG, ( 0 . 18, 20), AH 
,(0.17, 20). A I, (0. 15, 20). A 
J, (0. 13. 20) . AK, (0. 1 . 20) . A 
L, (0. 1. 9) , AM, (0. 13. 5) . AN, 

(0. 15. 3. 5) , AO, (0. 17. 2) . AP 
, ( 0 . 18, 1 ) . AQ, ( 0 . 19. 0 ) . AR, 

(0. 2 2. -2) . AS, (0.2 5. -3), AT 

, (0.3.-5) Tmtti&Gmftnmizmfeztiz 

ZttfX'Z. Z<r>$mX'hhb. mz. 0. 3/xmOT 
•y?i|il<7y\-y FlCfcUT. M&M^^ 
*$£tt (instability ) WWl LoO^^rlf^ttJ^ 

[0034] *J6flHttSV >T . fri3SS(fl£ b 9 -y 7 fg 
JlSritTw Urn) fc, BUl27y-®14l<7)lSMAs 

(xio- 6 )t*\ amaiBH6(c«A (Tw, as) 

X-TrcfXoiZ. AC 2 (0. 3. 7. 5) . AD 
, (0. 25, 10. 5) . AE 2 (0. 23. 1 
1 ) . AF 2 (0. 2 2, 1 2) , AG 2 (0. 2. 1 
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3.5). £H 2 (0. 17, 16) , Alt (0. 1 
5, 17. 5) , £J 2 (0. 13, 20) , j£K 
2 (0. 1, 20) , AL 2 (0. 1, 9 ) , j5M 
2 (0. 13. 5 ) . £N 2 (0. 15. 3. 5) , £ 
0 2 ( 0 . 17. 2 ) . £P 2 ( 0 . 2 . 1 ) . ,&Q 2 
(0. 2 2. 0) . £R 2 (0. 23. -0. 5 ) , £ 
S t (0. 2 5. -1) . £T 2 (0. 3. -1. 5) 

'VyKfcfcWC. S^aBBOSW^cffitt (instabil 

ity ) £2t>lz$>MmtzWm?>±.b. mmin^by 

[0035] *#9,fcfcvvr , mmsnm-bjv m 

(XI O- 6 ) bit. *tiHBBl7(C«-* (Tw. As) 
Tjj*tJ:'5(C, /SD, (0. 2 5. 18). ^E, 

( 0 . 2 3, 20). j£F, ( 0 . 19. 2 0 ) . £G 
, (0.18,20), £H, (0. 1 7, 20) , £ 

I, (0.15,20), £J, (0. 13, 20) , 
^K, (0.1, 20) , £L, (0. 1, 9) . AM 
, ( 0 . 13, 5 ) , AN, ( 0 . 15, 3 . 5 ) , £ 
0, (0.17,2). jftP, (0. 18, 1 ) . AQ 

1 (0.19,0). ARi (0. 22, -2) , jjSCS 
, (0. 2 5. - 3) YHi*i.&«Hrt<0«fcRJ£Sft 
SClfc*^, -rw«5HT**i:. ftfc, 0. 25jum 

(instability ) fciWJ lood^5r:R£ 

[0036] **WK4JV^T , HUl2KmB4b5 -y 
7j[6pJ1£Tw (jum) fc s 1irlB7y-81Mi<0«SAs 

(x l 0-«) ffittHiII2l8(c«-A (Tw, As) 
■C^tidfc. AD 2 (0. 25. 10. 5). AE 2 

( 0 . 2 3, 11). AF 2 ( 0 . 22. 1 2 ) , AG 

2 (0. 2, 13. 5), AH 2 (0. 17, 16). 
AI 2 (0. 15, 17. 5) ,-AJ 2 (0. 13. 2 
0) , AK 2 (0. 1 . 20 ) . AL 2 (0. 1 , 

9 ) , AM 2 ( 0 . 13, 5 ) . AN 2 ( 0 . 15. 
3. 5) . AO t (0. 17, 2) , AP 2 (0. 2. 
1 ) . AQ 2 (0.22,0), AR 2 ( 0 . 23, - 
0.5), AS 2 ( 0 . 25, - 1 ) TH*<t*KHrt 
Ofitlft^SflS C i: #T"# . ^^SEfflT-J) 6 1 , # 
fc N 0. 2 5MmOT<0W£b7'y?i|@c7)'\. y Rcfcv> 
S^aJBcOffi^^Sfjttt (instability ) 

[0 0 3 73 *»5Ifc:*5 vvf . lM3Kai5£ h 9 -y ?M 
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J|6l1tTw (um) b. BOie^'J-attfl^ilSA s 

(xio- 6 )t*\ mnmmm9i,z&fi. (Tw. as) 

T'^tiot;:. AF, (0. 19, 20), AG, 
(0. 18, 20) . jfttHi (0. 17, 20) , £1 

1 (0. 15,20). ^J, (0. 1 3. 20) . A 
Ki (0. 1, 20) . AL, (0. 1. 9) . AM, 
(0. 13. 5) . AN, (0. 15, 3. 5) , £0, 

(0. 17, 2) . AP. (0.18,1). AQ, 

(o. i9, o) x-mtti&amnomtzmfczti&z 

btfX'%, ZCDimX'h&b. Wfc, 0. 19/xmjaT 
Ofl4 h 9 y ?iW -/ KfctSWT . W£$fflcomx>* 
^KJgtt (instability ) Z9W\lmm%miliij) 

imu-t&^x-XKtmt^. 

[0038] *miz&\, ^x , iwBsMS^ h5'^S 

^iltPJISTw ( ju m ) b . WE7 U-lSttScOffiffiA s 
(xi0- 6 )i#. amBBBHl 0K*jS(Tw. A 
s) T^-f J^t, AE 2 (0. 23. 11).AF 2 
(.0. 2 2, 12), AG 2 (0. 2, 13. 5 ) . £ 
H 2 (0. 17. 16). Al 2 (0. 15. 17. 
5) , AJ 2 (0. 1 3, 20) , AK 2 (0. 1, 2 
0) . AL 2 (0. 1 , 9) , AM 2 (0. 13, 
5) , AN 2 (0. 15. 3. 5) . A0 2 (0.1 
7,2), AP 2 (0.2.1), AQ 2 (0. 22, 
0).AR 2 (0. 2 3, -0. 5) TH**l**Hl*I 

ottfcRje ztiz z b , z nsfflX'b h b . m 

(C. 0 . 2 3 m mVXfam^. Yv->9 fla<0^ •» H (CfcV ^ 
T, StftJBWffiA^^jat (instability ) 
H«*W{cWMf6±k. BSmWW£b^y?^O0Jffll 
tf>±Tl?ji#A- Nv-w rxJf ?)8™fcxjgjiqi{cy\ 

[0039] XmUz&^X, miiWffi*. b y •/ 

( X 1 0-6 ) t*>\ 1 1 ( Tw, A 

sltft^t.iSG, (0. 18, 2 0).j5H, 

(0. 17.20). &li (0. 15. 2 0) . jAJ 
, (0. 13. 20) . j£K, (0. 1, 20) . 
, (0. 1 . 9) . AM, (0. 1 3, 5) . AN, 

(0. 15. 3. 5) , ,£0, (0. 17, 2) , j£P 
, (0. 18. 1 ) T-B4<i4«fflrtWfItiftItS*i.S 
•Ifc#T"#. dWlEB-e&Siu 0. 18jum& 
TOS± h77? Hc7)^ -y h'ICfc V , S^jSJ^WM* 
**££tt (instability ) &W»JLoo£-|?^||4tt} 

[00403 *»bjjk:*j^t . fries^s^ h77;i 

tfi^Tw (,um) fc, B?IB7'J-SaEtt«^fia^As 

(x i o- 6 ) bt>K mmmmi 2iz&& <t w , a 

s ) X'7jk-?£oC ^G 2 (0. 2. 13. 5) . jSH 

2 (0. 17, 16), &l 2 (0. 15, 17. 

5) . ,6J 2 (0. 13.20). £K 2 (0. 1. 2 
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0) , AL 2 (0. 1 . 9) , AM 2 (0. 13, 
5) , AN 2 (o. 15, 3. 5) , A0 2 (0.1 
7, 2) , AP 2 (0. 2, 1 ) T'Bifcftl.iBBrtOffi 
{cRjeSfiiika*?^ .TOKHT^ifc. ftliZ. 
0. 2m m&.T<VW± byv? v V KtJWt . S 
£^^8***3861* (instability ) SrSfcCSWR 

(004 1] *«WttJ^T . HuEKmS^7 ••/ 7 B^r 
iSpJ-ffiTw (jum) k, 1tE7yHWSl«0«SAs 
(X 1 0" 6 ) k#. ffittBSISIl 3fc#j& (Tw, A 
s ) "C** AH, (0. 17, 20) , AI, 

(0. 15, 20 ) . AJ, (0. 13. 2 0), AK 

1 (0. 1. 20) . A.L, (0. 1, 9) . AM, 
(0. 13, 5) , AN, (0. 15, 3. 5) , MO 

, ( 0 . 17, 2 ) "CH*<l4«Hrt<0«1tlft3eS*t& 
ik* 5 ?^ £OW8rC**fc, ttfc. 0. 17/zmJa 

(instability ) fc«lWLoo#iRr?S£ffl 

[004 23 ^f&Bjfcfcv , tf£BB$lff£ h 5 y 7 fi 

j^tw ( um ) t . firfE? y HKttJKofiaai a s 
(xi o-s) ttf. mmmmiAiz&M (tw, a 

s ) T'jKt «fc3fc. AH 2 (0. 17, 16),AI 2 
(0. 15. 17. 5) , AJ 2 (0. 13. 20) , 
AK 2 (0. 1. 20) , AL 2 (0. 1. 9) , MM 
, (0. 13, 5 ) . AN 2 (0. 15, 3. 5) , M 

0 2 (0. 17, 2) TH4<x6iairtO«[fcK3e$<X 
SClkA<T'£<. <I?)&BT£l>k, *«C, 0. Hum 

A^SStt ( i nstabi 1 i ty ) £ $ 6 fcS&*Wt«l®Jt 

s±k . mssstm± hy-;9 m^mm^ix-mm^- 

(0043] *f5^fc*JV>T . «KB»8£h 5 y 
#l*N1fcTw (um) miyV-ffi.&McD®MXs 

(x i o-6) itiK isftianai 5t#A (Tw, a 

s) "Cwfi^fc. All (0. 15, 20), AJ, 
(0. 13, 20 ) , AK, (0. 1 , 20) , AL, 
(0. 1 . 9) , AM, (0.13,5), AN, 
(0. 15, 3. 5 ) THiitiaSHrtOtttRSSil 

s.rka<?#, .roigH-cftst, *»:. o. ls^m 

OTWll4h5-y^iS^"/ RcfcvvC. 
***$£tt (instability ) £«J Loo^ftB* 

[0044] fc^T . m£8tSSM&. h?^fc 

*iaH1STw ( // m ) k . H5IE7 >J -«tt«<9J£F*S 



^wkmas (xi o-6) tfiKm<twmmi6i,z& 

A(Tw, A s ) o |C. A 1 2 (0. 15. 1 

7. 5) . AJ 2 (0.13.20), AK 2 (0. 
1, 20) , AL 2 (0. 1. 9) , AM 2 (0.1 

3,5), a.n 2 (0.15.3.5) xwttimm 

t, 0. 1 5jumlilT^H4h7-y^i|iO'\7H(vt5^ 
T . S4»#<0I6**«Rgigtt ( i nstabi 1 i ty ) £ 5 h 

izmmizwrn-tziLb , nmwB* i?^ ?«*#]» 

&±T\ J:9ff*U>. 

[0045] *#DJCfcV vC . fflE«mS4 h 7 
^|6]i"i£Tw Urn) fc, BiTfE? U-tttiJitf«ffiA s 

(X 1 O" 6 ) k#, ffiWBl 7K#A (Tw, A 
s) X-ifrtXoiZ, A J, (0. 13. 2 0),AK, 

(0. 1. 20) . AL, (0. 1, 9) , AM, 

( 0 . 13, 5 ) TH4*i*«Hrt<OflKR3tS<i*i 
k* { T'#, itf5«BTft*k» 0. 1 3x/mtlT 
OS* f-7 7 ^'ifgcO'v . y HfctJV >T , 114^^^^^ 
^SStt (instability ) tJWW Loo^^rS^aS* 

[0046] *%BJ(CfcV^T . b 5 -y 9% 

JlSl^STw (jum) k, Wie7'J-fiatt«OSi i iSS 

^risioiaMA s ( x i o- 6 ) ti)K mmmi8£* 

A(Tw, As) AJ 2 (0. 13. 2 

0) . AK 2 (0. 1 . 20) , AL 2 (0. 1, 

9) . am 2 (o. i3. 5) vrnttiimmnofflz 
w&zti&zkifiv** zo&m?t>&k. mz. o. 

1 3//mtlT<0ff±b7-y^fi^'y KtCtJV^T, 
»»0SW$£fi (instability ) Sr^^tC^SW 
tjmM-fiik . B*SWW£ h 5 -y ^(BtOMflP^iTtf 

ii^yN- kav 77sm<mmfcxmmz>\- ham 

[0047]$ fet, *^<0filE7 ';-^3ltt«Cfcv^ 
Ttt. h 5 7 ^«*l»l<0«-tftk19IE7 U-ffltttJl 
OS^iS^^i-ak^'B&l : 1-3 : 2c0it*^IS^ 
$n. HUlB7'J-Htt)lcO^S§^|6l^«* { 0. 0 6 
jum-0. 4/xm<7)Kffl(C|S££ilT&6C:k# J T'&» 

j: o . flHKwwRK i mmmm-xmz x -ox 

*^*S*l»lC*J»t*«KW#-tt^l«I±LT. 

14 (instability ) COJSakSr&A'/V?; W -fcfy/-f X 

[0048] wieattLbttt. frie#i^\ s^fflii*^ 

f>, '>^r< k tfriMJKttil, Hul»iK1t«. MIS 
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Mitc# « ^utt mmm t mmm^m t %mmm t & 
t^:t* f tH. a*. mBS&mt&mifi. x-m 

n££, Pt-Mn-X' (fc^LUEaSStfi 
OT» XiiPt, Pd. I r, Rh, Ru, OscO^ 
*>£>StR$ix& HISrinl. X' tiPd, Cr. Ru, 
Ni. Ir, Rh. Os, Au, Ag. Ne, Ar, X 

-mm t <ryy% < t t-ummm at lx 2 

#BJr£ix. #Br3*ufcJifc*3 Lf BftftAfttfl 8 0* 

-mm#im&*m zit ix 2 nzimztuzxv 
i < sire* * t <o t . iiemw^iwtt'f'isni 

c 0 0 4 9 3 § & ic*fc, ±ieo7. ev/^7^w§» 
iot, H«f emu £ met izt & . 

[ 0 0 5 0 ] Srfc . ^«Rf5lHaijaTft6^br 

xtfA 1 zo^k'ntm® (^77i) tcctoa^ 

*U HEM hOHo&OB (^fcfeABSBW ; EH 
[00 5 1} 

[ffi^teeii] hi 9ii, *Mtamimem*>x 
t'yj<)\s7mmmm?nm&fctcr>Mftmmfrt>%.tz 

(giant magnetoresitive ) %=?-<r>~ WT#> b . 
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mm3mwmmHim^^xz^x'h y ) . m 
mmt&m^<omtiwiiTtoi±YiT!ti\x'h&. #$mh 

ttl, 2JlOS£BttJ|« 7'J-«tt« 
* J ^$n7t^hAS (Bottom type ) fc$*U 

fc. usattia*, micomjmwtt. msmum 
%m&mi,zim&*tsimzitixMi&.zti. mmnn 

* 2 ^Q^atttff k , u hsskixJi #-£$7 x 'j 

7x'Jh°yh'M (synthetic-ferri-pinned type ) t $ 

[0052] 019fctJVvt. flp^-i Hi. S«10± 

_htC(i. H®Ktt« 1 2 A . 1 2 B , 12C Wm&LZtl 
TV^|>. Z<rm&m/&M\2A, 12B, 1 2C(i. ^ 

Koasaittfli 2At. frie^ 1 cosigKix« 1 2A 

C7)±tc#©tt*ra« 1 2B*^LT****l. ffEmi 
«0ilSiKtt« 1 2 AcOBMfcfrlfiJfcRWfc&fcfrliWa) 
ift*ut»2<0fiBJe«tt«12CI:*»<i,«:*. C^2 
<ofigja»ttJil 2C«±tctt, c u (M) ^<b^rS» 

13<0±{ctt, 7 U -Sttl 1 4 fit V ^ . if 
IS7 U -ffittfl 1 4 <0 Jifcli, T a^r f 

Sll 5*«$ix. i<0fiWJf<0JiM*t, K-fk^v^ 
/KTa-0xide ) a^Sr&lHfcJil 5 afc$nTV^ 

01 9^-fctdt. zti^mmmi lo-as 
mt-tmsm etrntfLztix^. 

[0053] 7. 1 7*4, A-K^'-fTX 

15r.»^18. 1 8«. «S1**LTV^4. 
^ , s _ h VN'>f TXJi 17, 1 714, fltVft 1 

fiistcss o ttj Lrv^sR5snattJi 1 1 ±.£>u rxrm 

Ml 7 a.ZjtlXB&lZtlX^Z>. Z.W\-Y>U7X 
117. 1 7±fctt, Ta4fcJiCr*>4>«r4+|BIll 
95r^LTlffi«18, 1 8* s »fi!<:$i^TV^|.. 
[0054]$ t>izm&lzwmt& b . 1 <n 

mmmv>xvy><)V7wmmi-x'\i, 01 9(c^ep 
x 1 x^mrm-tm. *>t 0 h 5 -y ^ii^ri^co^w 

"tiS (aaH^b^-y^B^riflrt-ffi) Tw*i, 0. 4x< 

i4. 01 9 tCTnt i 0 Biffld^^KT'J) S 7 U -St 
ffiBl4«o«S*iai (Z*iaj) <0+iafflBfcJ3»t4Xl 
Ufo<rM*mtlX&&Ztil. Bifirafi5tt«l 1 
tt, »Ji«cl 9+A»»tCJ3V^, 8 0-3 0 0^>^ 
XhD-AgJg<0iI§t$n, PtMnMt«$n 
*i LV^„ P t M n££li, «e**^R3SKtt 

Jit LTfefflSflTOSN i Mn^FeMn^M 
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ffiriaPt Mn-&£KfUT, X-Mn (fcfc'L, Xtt, 
Pd, Ru, I r. Rh, 0 sOd &3HR3ill> 1 

X' -Pt-Mn (fcfc'U X' {4, Pd. Ru, I 
r, Rh, Os, Au, Ag, Cr> Ni. Ar, N 

_hc07C*5:^-t„ ) <r)$X'*Ztih&&X'&f$,ZtlX^ 

[0055] ttz. HIEPtMn££*i«J:tfflW2X-M 
nCO^X'Tr^tlh^Zti^X , Pt$>|>W4X#3 7 

<{4, 4 7-5 7K^%<0KHT-$>&„ 3 
X' -Pt-MnO^T'^^il&^tfcV^T. X' + 
P t # 3 7 - 6 3 H?%0&HT*> I. <I t tm £ I H . 
4.9#?fcL<<4, 4 7~5 7Jf?%<D®HT'&&. 3*> 
£, ffiex' -Pt-Mn<7)$XfpZtl&fr&bLX 
(4, X" #0. 2-1 0ffi7%CD$eBT'*>S.rfc#S£ 
U\ fcfc'U X 1 #<Pd, Ru. I r, Rh, OsCD 
l«J2U:<0*£tt. X' liO. 2-4 0W?*<0«lrC 

**c t*«a4 u>. msRwmmi 1 1 lt, ±e 
mtiztx-. *£%m&&mmfk!£tzmim 

VI IS: 4. b<lz^ PtMn^t* 

fl{f. 6. 4kA/m*ajt435Stti-&ttfl**L. (if 
K£»»£Kff«:*37'n -y *>-^fflg**3 8 0«Ci:® 
fcT?^M»l*:R»»ttffl 1 1 <! b tfTZ h . 
[00 56] ffll«J:tf*2Wfflje«ttffll 2 A, 12 

cy, m&tiww&frwo. mm. co, nif 

e£"£, CoNiFe^i, CoFe'&t, CoNi^ 
&frfc*-CBj£3ft, £H"C4 0*v^*hQ-AS**> 
S^JWCkffllU. fflloBftgttttJIl 2 A 

14, mufcofrhte*) wsmifii 3~i s*^* 
hn-iu;:gjg3ft. ffl2o@£ffittffli 2ci±. 

fcfCoA^&O-e^lgJJtfl 5-2 57T.y/Xho-A 

wsjesft*. fiie^tt^Hii 2B{i. r 

u, Rh, I r, Cr. Re, C u<03*> 1 8*>£^J4 

[ o o 5 7 ] d oss i cmizwm 1 2 a«4, sasmt 
mi iizmixBtf&ti. a»+r--/u isgd £ 

on 1 tvmizxmm'&mR (xawttrtta*) 

L . 1 1 9 fcijr*- J: 0 K, ffrem 1 <DllS£fi8ttJl 

1 2A^b*\ 0^Y^rifiitcii^$iii>„ friemio 

MSttll 2 A COM* 5 . 0SYJnfiUcfflJ£$*i6 
i. *«tt+BWil 2B«:^LT«rtrt-6»2^)ffl5ta 
ttl 1 2 COBHttt. « 1 OHftBttl 1 2 AWBMfci: 



6. 

[0058] *Saifflfl|Ttt. (Hex) 
m<0E]£6Ml 2Ak3S2co 
®5£fi&ttJl 1 2 C k <0BWPJt*aiE=3:«HrtJc«ft6 fc 

*BB) fcfilfc. U>*>. AR/R (fifiaWfc*) 

iot. ffllOGffl&Btttll 2A£>4t/fff2<0HS6iatt 
[0059] #S8tt3PW 1 314, C u (ffl) mtPh* 

til. 

[0 0 60] H2 0<4, 7'J-«tt«14(ClPU*ffl 
TBI 9fcfctt4Xl -Y¥ffi£iS'tWffi0"r&6. II 

1. 2J4, «0BB]Bfc:tJttiB«ll^h9y^«ttrrtl 
tftTw ( m m ) fc , MB7 'J -6gttflC0K^ A s ( x 

1 0-6 ) t mmzijktm'hh. miy y 1 

4(4, ffl^, 2 0-5 0^y7'Xhn-ASSWlf$i: 
Ni FeftSV^IiCoFetNi Fet«SI«*^^ 

hzttmtLw 3^(c 111 9tc^Epx lt-^-r* 
too-m. 04 0 , h 5 -/ ^ffl*i6niife (ffimn^ h 5 

■y?«:frianra) Tw*>', 0. 4/imJaTtSS3ftT 
;»7'JH8ltll 4tfcV^T(4, IIAstf, 
-7. Ox 1 0- 6 ^A S3S2. Ox 1 0- 5 OKH^IS^ 

B£h5??ffl2f|6nJ-ftTw (jum) k, 15127 y-ffl 
ttffl«*FSE3*iai«aSiA s ( x i o- 6 ) k**, »ft 

mmm 1 ( tw , a s > T-^t=k -5 aa, 

(0. 4, 6) . /SB, (0.35,8), j^C, 
(0. 3, 12. 5) , £D, (0.25,18),^ 
E, (0.23,20), ^,F, (0. 19, 20) , 
£G, (0. 18, 2 0) , ^H, (0. 17, 2 
0) . jSIi (0.15,20), j^CJi (0. 13, 
20) , .6K, (0. 1. 20) . j&L, (0.1, 
9) . ^Mj (0. 1 3, 5) , ^N, (0.15. 
3. 5) . ^SO, (0. 17. 2) . £Pi (0. 1 
8,1), AQ, (0. 19. 0) . ^(R, (0.2 

2. -2) . jASi (0.25.-3). AT i (0. 

3. -5) . jftU, (0. 35. -6. 3),*V, 

(o. 4. -7)x-m£ti2>®®fi<mizm%zti&. 
[006 1 3 zzx\ tmmmcoxvyxfrTmfm 

0. 4jumJ3lT(c»ffi3n-C^*<0-C. a*t*J:ofc: 
A-h*y\M TXll 7, 1 7<0»«SrS(tT19iB7y- 

1 4 oBMta* b 7 -v rmfimzmt htiimz. 
yrDvmzs. mizLtz^zMih®mmiiX.v 
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^®m®cmtf$L tsuirwE/v- w rxm 1 7 , 

wftnz&^x? v-wm^mz^- ham 7t.i*> 
f><og^'*£ < 35SH-& c: t ifijfts . prat. 
±iewj:5tcBaiAs?&r5^ffli. mitbttfi 

1)<rrK&n& 0 . 0 1 9 , 2 0^-t^EfIY*|6]t$fL 

••/ 9 fg*|6l^1£T w £ 0 . 4 m mElTfc 6 d k K 
J:0. h5-/^ll*|fil (Xl*ft) ttJUT, 7'J-I 

r*T8K*CRCJ£fc:$r* Z b mtthZb^X't 

(X 1*161) fcfcWC. iMO{£^<iS$tf«$fl 

h z t tf'M%< . 7 y -aEttJirtfc«a*»r# -cmBK 

IUfc&S^/Ett (instability ) OWmbft&'W 

9>\4 *iVJA xmitmL-tz z t mstth z t 

[00 62] *9tfBHI(c*]Vvt. 
JflOTtSTwjFO . 4 /x mJ3LhtRSg$#lfc«^ttt. 

fra ufc j: a tc . 7 >j HKttJi f*kci8m#T"# s^&tt 
l <&^t t fct. Arte? 'j-iaes 1 

4coS^i«$*fa<7)&MA s#>\ -7. 0X10" 6 J:D 

'hs < t&g$ft& 7U -Bittl 1 4 <osiWHta«A 
- h am rxi 17,17 K^HBfeUikiaffltcH^ 3*1 

wb^nie^r. xe^^yfijwiaiawiwi om 
hz-2omhz w&nmmffiiz&vm&.&jiff 

fcn. 4fc. KAs*i2. Oxio- 6 J3LhfcRSS*i 
7 'J -BttJi 1 4 t!i3»t*««*3&S4 0 0 
A/mSKfeUiK* 0 . 7 y -8141 1 4 Oftfltfttttt 

[ 0 0 6 3 ] 3 6 fc. mEtt*C££ h7 7 ?«ttriipra 

Tw Urn) h. l)5l27D-BteJ114<0fi£aiA s (X 

1 o- 6 ) k*», tttiflnBl fc#A (Tw, As)t* 
■*-Jt3«C, AA, ~AV, TH4iiiKfflrt<0flt»£ 
3;ri*£fca*T&. i»KHEW-t»5iSftfc«^t 

A, , jSVi J:0*flltWeS*ifc*&K:tt, fMU: 
«t 3 K . 7 y -SittB 1 4 1*1 tcatS**? # T T^feit 
(instability ) <r>WMbt£h'^9 t^A *£> S -f 
*>Mt 4 "Tfcttrt 1 * 0 # * U < =Srv \ 
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H»ttJil40aSAs*«, AA, , AB, , AC, , 
AD, , AE, iO»«fcl»e$*Ut*^tCli. 7sU> 
'^TigVlUftSTa 1 0MHz~2 0MHzgJK<O 
(Sj?IjSi!(^lC*J{t4S4iai7J>& { llffl±IHi^ 2 . 0 m V 
Sr±**>-5TL*V\ S4«aB<0^S«tt (instabilit 

©mIB? U -SSttil 1 40BMA s#. AE, . AF 
, , AG, , AH, . AIi . jSJ, . AK, ct0±ffi3 

75**4 0 0 A/mSKULLfcfc 0 . 7 y -fiBttJf 1 4 CD 
«B^«14tf<STU S£88B<0£***3c£tt (Inst 
ability ) ^JfttDf4fc*»4L<*V\ 

-«tt«14<7)«SAs*\ AL, , AM, , AN, . 
AO, . AP, . AQ, , AR, , AS, , AT, , A 
U, , AV, J:9THfcR£3*ifc*afcli. 

Hi 1 4 ojasia^b** a- ham T7.« 1 1 k^uil 
m^m^co i o m h z - 2 o m h z gjg co&m ammz 

[0064] a^afiBJBClSV^tt. $ fet. HUfBiB^ 
H4h5«y^«*|t*nJ1£Tw (Aim) t, WB7y-« 
tt«14c7)lKSAs (xlO" 6 ) k* ? . ^#0ffill2t 
#A (Tw. As) X'^tXllZ. AA 2 (0.4, 
6) . AB 2 (0. 3 5. 6) . AC 2 (0. 3, 7. 
5) . AD 2 (0. 25. 10. 5), AE 2 (0.2 
3. 11). AF 2 (0. 22. 12). AG 2 (0. 

2. 13. 5) . AH 2 (0. 17. 1 6) , AI 

t (0. 15, 17. 5). AJ 2 (0. 13, 2 
0) , AK 2 (0. 1 . 20) , AL 2 (0.1, 
9) . AM 2 (0. 13. 5) , AN 2 (0. 15, 

3. 5) , A0 2 (0. 17. 2) . AP 2 (0.2. 

1 ) . AQ 2 ( 0 . 2 2. 0 ) , AR 2 ( 0 . 23, - 
0.5), AS 2 (0. 2 5. - 1 ) , AT 2 (0. 
3.-1.5). AU 2 (0. 35, -1. 6),AV 

2 (0.4,-1.5) t'H*fl4ffiHrt<0<l(CiS«S 
tL&zbtfX^mi^. fix. znmBWWSfe 

A 2 , AV 2 X^m^^tifz^zii, mftltz 

Xotz. 7V-m&mi4mzmmtfX'%x7F%%& 

(instability ) aftHfc&fc'tt^'vf •IfW'fXV 

®a»i?i£h?'y7*#i*rttrrw, fciu, BfrtB7y 

-?KttJI14coilSAs*i. AA 2 . AB 2 . AC 2 . 
AD 2 . AE 2 . AF 2 . AG 2 . AH 2 . Ai 2 . A 
J 2 J:0^«tK«SnfciS^ttt. xt'y^iiyw® 
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n 



XLtW H£lti00F££tt (instability ) tfWM 
ttV 1 4^£1ft®tt££5Etttl>£to^A- K'<-{ TX 

mi7<Dmmtxfflmii'j?%<x£^t:ib, mm 

<3>mmyv-M&mi4<7)W.m\st>K £j 2 , £k 2 
J; OillUcKJeSiifc^tti. 7 y-B«iEJi 1 4 fcfc 
»t**Btt* J 4 0 0 A/mgJKWJtt=5r 0 . 7 'J -fiBtt 
« 1 4 m&m&ffl&T I . S&8^3E***gcJe 
ft (instability) #iiJat4^4fc*>#*L<*K 
®HmS4h7-y^il^r[6)^Tw. HE7U 
-Ittil4«IlAsA>'. j£L, 2 . JSM, . £N 
2 , j&O, , ,£P 2 . ,6Q 2 . &R t . £S 2 , £T 

t . £u 2 , ^v 2 iijT«k:Rffi$<xfc«^ctts y 
<) -mm 1 4 <nmmw^- w rxi 1 7 \z& 

chut, ssjk*? < ^mmwm^tf . z\e»w? 
wmwmmFtn 1 0 m m z - 2 0 m h z ss^ffij^js 

»»fc:*J*t6S41B*3&«fflTlR«[l. 2mV£T4;b 

2 fcnL£v 2 <r>nm,zW^iihZt\z^ , 
7iHtf$< Lfctf-ot . 7 U -«tt« 1 4<OTl 

[006 5] DSffi7y-fiBEttll4CtJV^ 

i±, -eoh77^«B^co^fttfrtB7ij-Kttio 
B2 0lc*? Xolz. YUMm^m. oiou 

m-0. 4Mm<7)®Ht^§ixT^.i)C:i:* { T-§. <! 
fit: J: 0 . «fi<o#«tcJ: *##tt«ll#ttfc J: oot 

1± (instability ) SDJIEk fcSA'n^vW -t'y 7 X 

^tmsL-t ft?rastt*tt*f * i k # * . 

[00 66] Riffll 5fcL Tajl'WD. fO^ffl 

mtSftfciWfcl 1 5 a t $*VCV>« . AM TXT 

mm 1 7 aji. tfffniij:irsmBt-c» o . c r^fc-c- 
jBj££iisc:ka { #*L<, «i«r, 2 0~ioo*y 

yxbo-AflJg. jff^L<ti5 0^>-^7.ho-Ag 
«cOJf£k£*U +IMl9«W*tfTaj&W->fcO» 5 

03fy^7.ha-AgjS£7)Kfft$ixi». iiifeA'fr 

XTtffil 1 7 afcitf+IH! 1 9£«J: 0 . ttl«<04 y 
< 7X* H (S&^x H ) *>Rifi7n-feX"?fc£ 
*'3«SI8l'^hWWkia (UV**74fcttA-F 
<-7 ) 3s-CKSt»3#iS*&fc. J£^'JT-tL 
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xm& i . a- KA'-f rx« 17. 1 7 1 Haiom? 

gfc&flfctffc £ 0 . A— F JU T X« 1 7 . 17 <9S8»*$ 

mwtt&z t m±t t z t *<t-s 5 . 

[0067 ] flflfiA- TX/f 1 7. 17(i»ffl 
^, 2 0 0~7 0 0*>-:/7.Fo-Agj£<0l¥$k£ 
/X, Mitf, Co-Pt^Co-Cr-Pt^ 
Co-Cr-Ta (3A;^-?nA-?y^H ^ 

4 TXm 17, 1 7**, m^X 1 *|fl|t:«ftS*lTV^ft 
i t X\ mil? 'J 1 4 <0BMfc**, H^x 1 ^rfij 

comm^ttmm 2 ^s^Etti 1 2 c «on®K^t 

[0068] MfiA- KaM TXl 17, 1 7 14. flffE 
7 U -S81t« 1 4 k IS] tPMifflBtiSiSft. mlE7 U 

1 4co^if^ri6i(CH!ite7 u-asi 1 4<7)mm 

A-M-f7^117, 17<7)±ffll7b, 17bli. 
7'J-fi8ttSl4«0±®14Aj:OtS«l 0*»4>SSn 

fcttwc (-r=5ri5^. sai"ctt±fl8fc) ses$^, mia 

a- KA-f TX« 17,1 7cOTffi{4. fiffE7 li-Btt 

1 1 4 cormx <oi>mmio motzmz a-^b^.m 

[0069 3 mfii*l 8. 1 8*«. A-H^7Xfl 
7, 17C7)±HIC, Cr,Au.Ta, W*»^,aB?Sfl 

m-mztix. mmm 6<\*>z , m&**.h. z 

ZX\ M&M1 8. 1 8tbXCrtmiRZtlX, Ta 
*^^ri»>f^«l 9±tcx t i^/Hfcg-T & d i: t 

[0070]Hi9, 20 t^-tflljgcox f yrtivrw. 

mrn^za^xM. wm is, 1 8*»£««tt 1 6 

t-fe y xXIWfiS-i. htih. a-Ht^x^ ^ct)^< t < 

fc . 7 y-aat* 1 4 mm. mm i ^m^vn 
mz$mtz>. z<r>t ^mmvrn 1 3 1 7 u-n 

X tttff LfcfcWF C7)tia* { ®d S i k t i 0 . «M 
[0 0 7 1 3 ££T. 2|^M«fc^-Cti» JJE^J: 

a izmmfmz. vy -v? mmm w ( » m > t s 

s?iB7 o-m/tm 1 4 OKSA s ( x 1 o- 6 ) t#t&£ 
*nT^*dkt:i9. x t y Ayp ymmmmsm^z 
a^x. y>j-m&Bi4cD3mmitu$\tf. mm® 

J W< i k izi 0 fBS-riSMKSOtiAC J: Sffii5t 
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5gtt (instability ) VffiMk tth'W? )\4 W J A 
XW&ttt Z. k m±thZ k tfX'i* I . 

[0072] *mBmnz\:yW7mUBt?f-£ii 

Hzti^X «*t I i o fc . ZtiZ'tiTU V « 2 
5 3. T»^-y7"JB2 54, ±3S=¥-v -y 7JB 2 5 6 . 
fcilX. ±^-^Kl2 5 7#. 7L>H8tt«l 4(7) 

Brffirttriti (xi -Yffirt^iej) I30ftd*vcti&. - 

ft*?. TWS'-A'FJ|2 5 3, TSB^rA- ■» 7"! 2 5 4 . 
±SIMf * f-rig 2 5 6 . ±«£^-/UFJg 2 5 7t*>*'o 

Witf. Ctfflte, 7yHKtt*14fc*SVvt. 

•/ 7'1 2 5 4 , JbSB^r-f 7 712 5 6, m^-)\> 

**HSIL 7'J-«tt*14rtfc*iVvt. ±1E*>« 
H(c8*££i£5£i-£> .1 k mmztch. *sni±. 7U 

[0073] OT. *WBt«*^tyvt^7^Blll« 
H X Xfz. <r>x e y v 7S?f §$^7 & fl * fc 

mm 2 . swcso'v >x ron 

[ $ 2 mess ] h 2 1 (i . *^ejcom 2 mmmmcox 
v>j<>\,7wmmm?&mjtmftk<7)ttftmmfrt>n*: 

#hJ*M (Bottom type ) c^y-br < -v 77 x D 
tfvHS (synthetic-ferri -pinned spin-valves) k $ 
*U 019. H2 0t*Ufc»liai9BJBta*6ti 
vW^HJiBlSlftJtfcjS. *$J:tf. 7';-©tt 

1 1 4 uHt*jft"c*6. ztiwh m i n»®oii 
m-rimmmizum-vyft^ztt ixwm 

[0074] 02 lfcfcWt, fffBlll K« 

8!rfe7 'j-ssffiii 1 4*>_Lfci«t«i. :wa*.^ na 
ztix. nmwi emtfLZtix^z. ^^hibi 

tt. Cu *«tt«nWfi*»<5>'firO. A 
u, Ag s Cu. Ru**»fe!0r4»*»feaj?S*ifcWH 
A^fllJfiSflS - i #-C# . flUtf^OWW* 5-20 
5f y fx V n- A dl&g § ix & . 
[ 0 0 7 5 ] 03 . 413, #SSWB»fc:*slt*SBWI£ 

hy-ytm-fift-^mTw (um) k. mtiyj-mm 
wffiA s ( x i o- 6 ) k<r>$mi^tmxhh. 

(jum) k. WE7U-«ttll4<0«^iSS*l*IO« 
lAs (xi 0" 6 ) fc#, ttf49HB3IC#jA (Tw. 
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As) X'7F~ti. 5(C, &Bx (0.3 5. 8). AC, 
(0. 3. 12. 5) , AD, (0. 25. 18) . A 
Ej (0.23.20), AF, (0. 19. 20) . 
AG, (0. 18. 20) . AH, (0. 17, 2 
0) , All (0. 1 5, 20) , AJi (0. 13. 
20) , ^K, (0. 1 , 20) . AL, (0.1. 
9) . jSM, (0. 13, 5),jSN, (0.15. 
3. 5) . j£0, (0. 17. 2) , £P, (0. 1 
8. 1 ) . jAQi (0. 1 9. 0) . £Ri (0.2 

2. -2) . AS, (0. 2 5. -3) . jftT, (0. 

3. -5),^U, ( 0. 3 5. -6. 3 ) T'B£ix6 

t.tft, 0. 3 5AimJJlT<Ofl^b7-y^i|@^-yb' 
tCfeV^t, ff^jS^cOM^^SStt (instability ) 
5:Jfp$(] Lo-?^^S^tB7J$r5i«-tl>±T'J: Off* L 

[ o o 7 6 ] s *nte»«^fc^T , mmsm 

ih5-y^S*lflnJ«Tw (Aim) fc, fTIB7'J-aStt 

1 1 4coESA s ( x i o- 6 ) k tf, mmm4i,z&& 

(Tw, A s ) J;olC, AB 2 (0.3 5, 
6) . AC, (0. 3. 7. 5) , AD 2 (0.25. 
10. 5) , AE 2 (0. 23. 11). AF 2 (0. 
2 2. 12). AG 2 ( 0 . 2 , 13. 5 ) , AH 
, (0. 17, 16) , AI 2 (0. 15, 17. 
5) , AJ 2 (0.13,20), AK 2 (0. 1, 2 
0) , AL 2 (0. 1 , 9) . AM 2 (0. 13, 
5) . AN 2 (0. 15, 3. 5 ) , A0 2 (0.1 
7.2). AP 2 (0. 2. 1 ) , AQ 2 (0. 2 2. 
0) , AR 2 (0. 23, -0. 5) , AS 2 (0. 2 
5,-1), AT 2 ( 0 . 3 , - 1 . 5 ) , AU 
2 (0. 35. -1. 6) XWttihWmoMlznM 

ztizzktfx'%. ztoimzbzk.mz, o. 35 

u mlUT^S^ h 7 y 7 (SW^ H tcfc V>T . H 
<0S* WffiStt ( i nstabi 1 i ty ) £ $ 6 
®J"tS±Tfc, ffl^WS4N7-y7i|SCO$lJj»^±T'ffji 

Off*Lo„ 

[0077] HufB7 U -KttJf 1 4coh7-y7(a^"(6lW 
<@i"fti:S^©$^^i:*%l : 1^V^L3 : 2<0 

iWtHSSii. Hfife7'J-iKtt®^S z FiS$^rr6]^a 

*>'0. 0 6//m~0. 4Mm<7)®HJC^$iXl). 
[0078] *HiS)Bffi^7.fy/'C;U7S}SK* J f^i : 3 

^•cti. mmmi 8, 1 8*>^«Ji*i 6tc-feyx«grL 

IhiXlk. 7'J-«tt«14<0»fWi. 0^X1*16] 

*»6Y3rflfc:asw*. iOi:*^NBEtt*«il3k 
7'J-®tt«l 4koffffitr. V^^^GMR^CJ: 
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Six*. 

[0079] ZZX\ A,?HlBlCJ:-5^ tBSUS 
fit^jftC^tS+Xt'y (±|*n£Xtry : up spin ) 
OtE^tfcft&^iiffll (mean free path) £<0if 
U \ib»Q>&A\Z>7 l)V9-y$k (spin filter effe 

ct) ^xo^y^iurmmmm^za^x. 

R/R (ffifiBSHfcsp) *<fc<c>*U S»«IB«fl:t»iET' 
&&ic0i-$-&,ri#T#6. lit, JJEWC-y^H 

(up spin ) ty^VXty (down spin ) <T>2W^> 
TWbSMTS. (mean free path) COffgMKflLT 

[0080 J ^y^t yVfHcowai, epinSixi. 
^WBKffOl*!* KA>*>£>£>-$\ ^ffitt&ttl 1 3 1 7 u 

-mm 1 4 1 a»B"t*ictta3*i, 7 y -anti i 

Stir rx f yffw s *ffStctt^r«^* 4 
X'hh. 77Txh-ytf(:ov>tli, 
t X o X 7 'J -BBtttS 1 4 WBHI^fltflffljaWt* 1 2 
<0HKWSriiii t ¥ff ttJBfc =5: o fc S (c , #B£tt3NtJe 1 
3 7 U -BtttJl 1 4 fc»Krf * 9 . T 

m&'mm<%->x^z>. ztiizKi, Kimmz 
XiX70 -mam 1 4 ^k#itn.*«6&ttJi 1 2 <r> 
mitumzntx^frm^^mttuz^x . #at 
ttsms 1 3 1 7 y-BttJi 1 4 tcowffl-cuca^as 

flSsjWtt&n L. T-/7°x vyVfrwm S iff Sfr'M < 
COidtjWBKf^f^fflfcAoT. T-yTXt 
>W S iff Stf^ v x e S iff 

gtJt'VC*;* < JKfcL . WB&ifi** <mctb z b 

^OMRfiBEft* (AR/R) 
[0081 ] CIT', 7U-BMtll4fc^-y^HlB 

lS-m&tSfc. 7'j-aEttii4«ft»»t*r-yr 

.xtry^WW 7 K1B 1 Wz&X&mth ZtiM 
l&t % 0 . '< -y 9 HI B 1 WlRWtcJtW LT T -y 7X t 

< % r> X . X f y y </W7MfI)SiKm«i 1 ^iKmEfit^b 
f (AR/R) £ J: 9 (6]±§ 

[00823 xmw&mnx t-y^rmmmm^izx 

ixlf . 019. II 2 0 (Sir*-* 1 HM^ffiC »(t & x e 
■7 7 vms itfm&ztix^&tmh. xt->7 -f 



ft* (AR/R) *J:»)|fli±S-fr6it35frS4. 
[0083] 4fc. 7yHWMl4*H»l?S£r-?-y 

(xio- 5 ) ±KottCRJ£S*rcv>4fc*>c» 
l^feiWB^SA^^SStt (instability ) £iiflo£-tf 

[0 084 J *Hte^!B<0^4)-f2|E^{=iJV> 
Tti, 02 2fcaW-J:dte. H50Ktt* 1 2 £JWK>4> 

1 1 2<3HJ0aMUi. R&filtt/l 1 fc Vim&HtlzX o 
T. H2 2t*tJ:dfc, H*Y*|6|fcajriaitfflj&r 
hzttfX'th. 

[ 0 0 8 5 3 ot, *muz®h*vyj<fr7'mim 
$m=F& £tsz<7)xv yrtivrwmwmsm^zffiz-K 
mmm^-vvnmmimB$:. mmizm^xmm 

[ss3^mjb©] 02 3ti, imw<r>%3mmm<nx 
vyrt>v7-mmmmttimmtotmfowmti>t>3krz 
%&<r>mm** uzmmmx-h h . wia^t 

jtfbAl! (Bottom type ) Wi/y-kf'f •y^7x ) ; 
tfVKS (synthetic-ferri-pinned spin-valves) fc§ 

*i. , 02 i\,z*LK%2m!mmtmz>tzbte, 

/N*>y ? H«B 1 CfitllSltlS 1 SrSJtfcA. 
J:V. 7U-«ttJitBW-4jSiTft4. ^2 

[00863 023 tfcV^T . flr^S 1 (i. ^SS»t« 

x-hh. znmmxms in. 023tc^tJ:d{c, 
frlE7 y-«tti 1 4 <7)±tcis»t^n, ^co«fflR*t« 

[0087305. 6 ti, *SdfcJB«ttstt *«S(H± 
b7-y^^[6]^Tw (//m) fc, mU7V-W6M 

<tmm\ s ( x i o- 6 ) bcomm^trnxhi. *n 

(urn) b. WE7'J-BHtl««SAs (xi0-«) 
3sft0S05tC«-^ (Tw, As) T'^-fJ: o 

(2. £C, (0. 3. 1 2. 5) . jftD, (0.2 5. 

18) . jfeE, (0. 23, 20) . /£Fi (0. 1 

9. 20) . ^G, (0. 18, 20) . .£H, (0. 

1 7. 20) , jSI, (0.15, 20) , jSJ, 
(0. 13, 20) , AK-i (0. 1, 20) , £L, 
(0. 1, 9) , ^M, (0. 13. 5) . j£N, 
(0. 15, 3. 5) , £0, (0. 17, 2) , 

, (0. 1 8, 1 ) , £Q, (0.19.0), £R, 
(0. 2 2, -2) , j^S, (0. 25. -3) . £T 

, (0.3.-5) ■CH4ft4«Hl*Jtf>HCftje$ft6 
i^KHfaPb^i;. #(C. 0. 3^mOT 
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*3r£tt (instability ) fcflKHLo^iffi&ll^atfJ 

[0088] *$Mffl»B(c£ \ ^X . RgBB*l?g£ h 5 •/ 
?tlf|trti6Tw (um) b, UE7 >J -«tt»0«S 
As (X10- 6 ) 8SttHffiia6fc:#jjSl (Tw, A 
sltSfioC^Ci (0. 3. 7. 5) . jftD, 

(0. 2 5, 10. 5), *E 2 (0. 23, 11), 
£F 2 (0. 22, 12), £G 2 (0. 2. 13. 
5) . £H 2 (0. 17, 1 6) , Alt (0. 15, 

1 7. 5) . j&J, (0.13.20), j£K, (0. 
1, 2 0) . £L 2 (0. 1 . 9) , £M 2 (0.1 
3,5), £N 2 (0.15.3.5), £0 2 (0. 
17, 2) . £P 2 (0. 2, 1 ) , £Q 2 (0.2 
2,0), j£R 2 (0. 2 3. -0. 5 ) , &S 

2 (0.25.-1). jST 2 ( 0 . 3 , - 1 . 5 ) T 

1*C. 0. 3//mJaTtf>IS3- r-?-/?®^ 
•y FlCiSWT, W£M&CD&A-^ ! £fc& (instabilit 

y ) &$b£toskwz9vmti±.b* wsmtcmm*. 
BHtxwwifcA- haw TzmzfRMi-n* m% 

[0089] >T . IMKffii S 1 (J, 

KM«mS0m(cS4-tl.+xt°y (ifoSxty : u P s 
pin ) ^{Eg*? (Cfclt&^S&ffil (mean free pa 
th) fctf)tf U ^*>»9>4*ffiRS«&* (specular effec 

t ) izivzvyj^mmmm^zti^x. *#&a 

± 0 . JttMHEafcfcSM?? # & t <r>b -ft Z b *>'T'# 
6. ^cO^ffiRtfJIS lcolf 3t±, 10~4 0 05f>"/ 

* L < 12 1 0-2 0 0 *y?x V n-.k<ORfflfcfft5£3 

ixs ; b & . c cofmmm s 1 ouw*«. 1 o 
*>rxbn-&£t)i,B\>mz&fciZ1x&b. #t> 

t s*>\,mt*jmvffim&w&i:*i-&mtob ix 

nmtK *<**fcftv\ K&ttttJI 1 1 fcH«fc. 
WL*^2aftfe&«ff (Hex) ££tTL*3«Ttiett 

JftLfc*afc» •x7-c-$>i»^-^Hrais^< 
& w, FfDttmmfii&T-rztzmz l< 

[00 90] ClOjiotCiftJg-fiifcKA'J. StBEUW 
IS Hi, 7y-«ttll4fc«BK«JISli:0*ffl 



(G0))02-163810 (P2002-163810A) 

14Sr»ttLT*fcT77"Xi:y<0fiWB : Ft, 7U- 
BffiJS 1 4 tMffiRSWs l knxmmtzts^xxv 

y<r>vmzmuz£t%.§tiz-£&zbtfx-z. t-vt 
zvycofcm'%ir?)¥%)8&'tTmzzuzmtf lt. \k 

[009 1 ] ZZX\ gsra*£*ey<9tt!B£«#L 

tzttm^^rzMz, yv-mmi4bmmm 

is l b<nwmtttf-yi' j rtmst£1Bi8.-tlZk, -t 

7 'j-iKtt* 1 4\±m%m%wx'&hMzn 
i . aBBRit* s i i&fmmzmmftx'h zzb 
x-hh. 

[0092] zcommzmtitmmb ltu, 

iWHiBWMISfl* i L < , Hitf. a - F e 

2 0 3 , NiO, CoO, Co-Fe-O, Co-Fe- 
N i -O, A 1 2 0 3 , A 1 -Q-O (ZZX'CMB. S 
I i, N, Ti, V, Cr, Mn, Fe, Co, NiH 
»R3flS-«eLL> . R-O (^T'RtiTi, V, 
Cr, Zr. Nb, Mo, Hf, Ta. Vifrt>M1RZtl 

himik) mnmitmimm'thzbtfx'$z>. z<r> 
i a %mtwmtt®iz x ix . ttE^sti s 1 

tS-rfctfT'SI). A 1 -N, A 1 -Q-N (Z 

ZX'QUB, Si, O, Ti, V, Cr, Mn. Fe, 

co. n i frL>mw.zti&-ma±.) . r-n (zzx 

RiiTi, V, Cr, Zr, Nb, Mo, Hf, Ta. 
WBXM S 1 b IX a - F e 2 0 3 ^N i fc'<0R3$& 

K7y-«tt«i4^afl:*BK?xi*i<dtc»iT, a 

[ 0 0 9 3 3 d it, 70 -«tt« 1 4 coMK^tt^ 

«i 1 3t«t^^{ast«iffiRitss i ^ajits 

t , -w^ffiRWils l {i7 u-8Mtl 1 4 toffiSfc: 
«v^!Kry^-v/H»fi^»lSL. 7'J-58tiJ114 + 
*mr?&7 -vTAVycoimm?* , ^co^eyco^ 

JB^fitffS ^* * RW^-frS i fc * { T £ . T -y 7-X f 
ft. V^»9>*«fflR«»« (specular eff 

ect ) &%mz-£&zbmmb%<). zvytmi 

<^roT. XtyAVW7 r S»ffl8»^jR ; F<0ffl^Sla^t 

[00943 ^mtmrn^fyj^ymmmm^zx 

ntf. 02 HC^;-tm2||Sfeje©^fcf-tftXfyA>7 

*j3WW(AR/R) Z£*)fo±.Zi):&ZbtfT$&. 
[0095J4fc. 7 'J -SSttiS 1 4 Ofi&&ie® r-^y 
^H^^ffiTw ( M m) b®M*s (XI O" 6 ) t 
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^££14 (instability ) £i§flD fc&Lfc. 

[oo96] OTs ^m^mx^y^-zmmwrn 
imimmmi 02 4ti. *m?>mmiBmnz 

ia£O«££*Lfc»nB0T'*>3>. *3Si»BBfc*$ivt 

t>, #F2»|g (Bottom type ) (Di/y-kf 4 y^7xU 
t'yFS (synthetic-ferri -pinned spin-valves) fc§ 
sh., . 02 1fc^LfcSI2||JS^ffiifcM&l>fc^Ji. 
ztiBSttlSl. S2£l£(tfcA. fc«fctf. 
■fcBWiATft*. -MifeU'k II2gtlfiHl0flMK 
«i:*rjBt*»J«»lf(cttlSI-WflF^tftLTttBfl*4f 

[00 97] H2 4K&IVC. flrfSl . S2Ji. ME 
Rlf«T"J>.g>. .KOftfflRIWSHi, 02 4fc*fJ: 
3fc. ffiiey^y7FlBlW7U-Ettll4fc£*t{|| 
<0±Mt=«BSR«JiSljWR{tfeit, 02 4fc*-ffFS3 

mmm tnmiz. z mmmm s 1 *>±ctt . t a 

1 2*<^JMW»fe'S:4«Bfti:S*i. H2 4fc5**J:3 
fc. »20ibiatt«l 2C*\ HffiKS«S2fcJ:^ 
T^coffiOT^ffi] (H2 4t*J»t&±T*l«!i) 
T. H«3l»^6flBSi:S<lTV^. StSRfhf/f S 2 <0 
±TOiSSIStta 1 2 C ' , 1 2C" {i. 01 9fc^"t 
SS 1 £IBB!BaS£B*ttJI 1 2 C fc *N«Ottfltft>6fr 

1 2 c " aMtogtw . 0 1 9 fc^-rm i mtmmw 
wssmgm 1 2 c <7)®$5,&)mmtm i <%&£o 

[0098] mmmms 2 », hbrwis 1 1 r« 
mmmmi 2c twfwcfc^T^fyy 

1 2C" iSBLTSfcT-yr^ty^eaWP*. S 
5g&ttJI 1 2 c - fc flnaKfit s 2 fc co^BftiSfc v > 
t * e y ?>m $• L * * R W $ it h Z fc IfiX' « . 

r •/ e y^sim? w& i Mm fc® (f l 

T. f>F>$lfcJ:3fc. (-^»9>&^fflRltS&*Sr^i-. * 

fc , mmmm s 2 #7 u -mm 1 4 fc*t t-coaw 
WEftmtmwit&i* 7 f -«tt* 1 4 fctt-r&a^ 

W#£<S$Lfctt§re. WIS lfcioTtf^. 
ixl»«SRIt^* fc H3^iBRS«!*£f»6 - fc 

[ 0 0 9 9 ] 07 , 8ti. *HM0BJBfcti^4fi8aH4 
h5-y?«*|flpf8;Tw (win) fc. «HB7U-«ttfl 
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coffiSA s ( x 1 o- 6 ) fc commi^-tmx'hh. #n 
«®fcfc v . Buiea^ia#i f ? ? 9 tt&iapttrrw 

\ ( m m ) fc . >) H8ttJl<9**«$#fo«0«M A 

s (X10- 6 ) fc**. ^ft0H07fc#A (Tw. A 
i sltitioC^ AD, (0. 2 5, 18), AE, 

(0. 2 3. 20) . jAPi (0. 1 9. 20) , AG 
I , ( 0 . 18, 2 0), AH, (0. 1 7, 20) , A 
I, (0.15.20), AJ, (0. 13. 20) . 
AK, (0. 1, 20) . AL, (0. 1. 9) , AM, 
(0. 13, 5) . AN, (0. 15. 3. 5) . A 
O, (0. 17. 2) , APj (0. 18. 1) . AQ 
, (0. 1 9. 0) . ARi (0. 2 2. -2) . AS 

, (o. 25, -3) Tiiafi6*iflrt<ofifcRjes*i 

ZZbtfX'Z. Z<D&mX'b&t. ttfc. 0. 2 5/zm 
1 (instability ) SrTOlLoo-^S^S^ 

[0100] ^mmmmiza^x . Mie&m?f£ h 7 y 
i 7ia#ifiptt£T w ( /x m ) fc , «riB7 'j -mftmomm 

As ( x 1 O" 6 ) fc*\ ^ft0M08fc#A (Tw, A 
I s ) X'TFt&olZ. AD 2 ( 0 . 2 5, 10. 5 ) , A 
E 2 (0.23.11). AF 2 (0. 22. 12). 
AG 2 (0. 2. 13. 5) . AH 2 (0. 17. 1 
6) . A 1 2 (0. 15. 17. 5) . AJ 2 (0. 1 
1 3,20). AK 2 (0. 1 , 20) , AL 2 (0. 
1,9), AM 2 ( 0 . 13. 5 ) . AN 2 (0.1 
5, 3. 5) , A0 2 (0. 17. 2) , AP 2 (0. 
2,1), AQ 2 ( 0 . 22. 0 ) , AR 2 (0.2 
3 , - 0 . 5 ) . AS 2 ( 0 . 2 5, - 1 ) Xm&tl& 

Gmifteymiz&.feZti&zbtfX'Z, z<r>mmxht> 

fc . #fc, 0 . 1 3 u m&T<rm± hy-/7 ^ys.-/ H 
1 fcfcV^•C, H4«»<05»^?5ctett (instability ) 

i^^z^mizm-ti>±t. m^mmm^hy 

•/ 7«ia<r>»m<o±xi8-mb^- V'U TXfMM: 
xlWWIfcA- HAM T7«5riSS Loo. ^MMrffffe 

[0101] ^HifeifgEcoxbVA^TMS^^fcJ: 
' Wf. 01 9^V^L02 2fc^^l. m2^SSBSfc 

I a^h^y^ivymmmm^tmm^^^ht 
tuz^hi,z.wmmms2zmtzzuz£*), 

jgfi3g^(AR/R) £«k9l6j±L-C. «F5-y^ 
-ft. WEIMf*fl:tc»Bt*Ct*rtr86J:=0r6. *fc. 

7 'j -mm 1 4 coia^ii^ ^«*mrti6Tw 

I ( *t m ) fc &MA s ( X 1 O" 6 ) fc ±tecO(ifcfS5 
$iXTV^fc«)fc. H4«»OS*^^cStt (instab 
ility ) $rtiSP$^l.ifc^Lfc. «V^5«y^«^ 
•y K fcfc V l>>Jm%~5±&1l 2: >! fc VX'Z 

: 1 0 1 0 2 ] OT . *fKHfc« & 7. 7M?S1K 

i %m?k£Vzvx¥y^)i7mMfmm?zffiz-tz 
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m5mmmi 025(4. x&mmsmtimnz 

e y / toTSMURT * I tfMKft k <o» ^ 

•/T?47 (Top type) k $ft|> v-y^WT. tfyAyUy 

[0 103]H2 5t*JV^T» fiF*ltt. «8K±fcR 
»t £ totTWIT'* S „ Z <7)Tim 1 0±C:(4 . 7'J- 

2. &wm7immzti. znt>, t*mi. yv-m 
tti5, im&mnmi, m%®&®3. sssmatm 
2. mm7i±. ®m®mt2timm9&tej8.i 

fc, A-KA4TXJ§6Bfc. +^16 0^*^1$ 

AMrxiit 0tcj^vt. x i*i*i(c«fl:S<tTtJ 
[0104] zbt&mtzffitti t . itfieR?$JKttfl 

2(4. MMc9iftttMHcttvvt. 5 0-3 0 0^-y^ 
Xho-AgBEdOSSkSn. PtMn£AT#j£S*l 
S.IkjWff*U\ PtMn^ll W&t>E3kWBi 
Ik LTtefflSilTV^N iMn^FeMn^ 
k'tcit^TiW&eicfgfi. L*^7'o *y?'ffljg#S 

BUlfiP tMn^lCfUT, X-Mn (fcfc'U X(4. 
Pd. Ru, I r. Rh, O s (Do hfrh'ffiRZtlh 1 
JI^TC*?:^, ) (D#X*Ztl&&£, *>I>U4, 
X' -Pt-Mn (fcfc'U X' (4. Pd. Ru. I 
r. Rh. Os. Au, Ag, Cr. Ni. Ar. N 
e, Xe. Kr<no1b1s>bWRZtll\UitM2W& 
t(K7tm*t. ) (D&X'jfiZtl&G&X'BlS.ZtlX^ 

[0 105] ffiePtMn^fe^^HufeX-M 
n^-CwSfl&^&fctJVvc, P t £>|>U(4X#3 7 

<(4. 4 7~5 7«^X<0KHf*6. d^T'. fflcS 
«U4v*0~T*t»«ilffl^±Bli:TIWi, WT. 
JSLb*«*-*-6. £t>££tz. X" -Pt-MnOsST 
jj*$*lS£&fc:fcVvC. X' + Pt#3 7~6 3JS7% 
<0«HT**Cfc*«a4Uv^ J:"3»*L<tt. 4 7- 
5 7M^%coKBT'J>S. SfeiC. fflBX' -Pt-M 
nC0&Xif;%1Xl&&blXli. X' #0. 2-1 OJg 
^%W3EHT'fc&.rk#a;fcU\ fcrtfl, X 1 #P 
d. Ru. I r, Rh, O s (0 1 Sl2Lh<9l§£t4, X' 
(40. 2-4 0^%C0ffifflT-S)l.^t* { ll* U*. Id 
fER5fia«yB2i:LT. ±IS U^IE&iffiSWOI^ 



«r^«#* SRSIBtttJB 2 d k S . 
k<(C. PtMn^TW, 48kA/miilL, fi«| 
*(4\ 64 kA/m SIS* U I9IB 
SSMS^«»t*d 7'Q-y^-y^fflS*<3 8 0*Ck®*> 
T^^fcRMtttt* 2 Cfl*> 
tf>££(4 , JdM Lfc * 4 T14*ffl8TOBto4:fr18ii 
(fee: fe?£fttf a*i£ c«fc?Rfctt) T** 

a J , f^atci c u au i ?a rtyfflmvmfoiE. 
mm ( f c t : att/ctt^ 0.9) fcnatssw 

[0106] @^«ttJB3<4. mmmmm>t>% 

9. 0U(4*. Co. N i FeM CoNiFe^l 
CoFe^t, CoN i££%t'X'Bf$.Ztl. 10-5 
0*>yx h a-ASS<0W^ k Z k *W£ L 
<. M£ttJl3«. W*»Coi&»4>fr»)*tf>«Wa«3 
OjryT'xMa-AfcKjeSft.*. d<oia^iitt«3 

(4. R»«ttl2C»UT»lS*^ 
(^5!iS) SrtWiktJ: 1 ). BulWlSttl3 kRK 

ett« 2 k <o»BS{cTjaws^«# ( xmmm > 

[0107] 15167 'J-BM±«5(4. NiFe, C o F 
e, CoFeNi5^Aft»^4*JB*6V^4CoFe 
IflCo^fcN i Fe£&0)«J!B!fcSfU 

l 0-5 0^-y^xho-A^HtiS^?ix. J; 
VmLKte. 2 0~3 5*y^XhO-A<0KHKR 
^iiS^k^ifS L^. 

( 0 1 0 8 ] 09 . 1 0(4. *$Hffl*!llfc:*$ltt8gl?? 
4b5-^«*Wti£Tw (/im) k, fTlS7U-iKtt 
liOJKMA s (xio- 5 ) fctf>«ffl£ijrf * 
IBBHifctJ^t, WIE»SWI4h9-y^«*|ftnmT 
w (jum) k. frf27U-iS14l 5 COMMAS (xlO 
" 6 ) k*\ «SttHiBH9t#A (Tw, A s ) tSti 
j±iF, (0. 19, 20) . ,^G, (0. 18. 
20) , £H, (0. 17. 2 0) . jSI i (0. 1 
5. 20) . jSJi (0. 13. 20) . ^,K, (0. 
1. 20) . j^L, (0. 1. 9) . j£M, (0.1 
3.5), jfeNi (0. 15. 3. 5) . AO, (0. 
17. 2) , jftP, (0. 18, 1 ) , jSQ, (0. 1 
9, 0) X'W£tl&mift<?)®.{zmiZtl?>Z}:ffX' 
d«0KHTS>l»k, «WC. 0. l9um&T<on± 

14 (instability ) ^WMLoOjfiaKrH^ffl^^ilfil 

[0109] ^iBRJBfctJ^T . mrieia^S^ hy-y 
?i*|6pfSTw (/im) k, fiie7'J-lK14il50® 
MA s ( x 1 0-6 ) k*^'. 8S#0ffi01 0fc#A (T 
w. A s ) X^-fX 0 (C. ^(E 2 ( 0 . 2 3. 11). 
£F 2 (0. 22, 12). AG 2 (0. 2. 13. 
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5 ) , £H 2 (0. 17, 16). £I 2 (0. 15, 
17. 5) , £J 2 (0. 13. 20) , £K 2 (0. 
1 , 2 0) , £L 2 (0. 1 . 9) , £M 2 (0. 1 
3,5), £N 2 (0. 15. 3. 5) , £0 2 (0. 
17. 2) . £P 2 (0. 2. 1 ) . &Q 2 (0. 2 

2,0). £r 2 ( o . 23. - o . 5 ) x-mtti&m. 

!Rrt. 0. 2 3/ J emOTfOB4h7-y7il§^v h'(Cfc 
V >T . B£*#*>SM>*£5ett ( i nstabi 1 i ty ) £ S 

mm&±.x\ 

[0 1 1 0] mHtm*M4lt. Cu (ffl) 

0. -f-OlRJWi. 2 0~3 0*y^hn-AfcRjg« 

it*. «a«7(i, TaK^rO. IHt? 

ftfclHtJ17afc3ft-0^. 

[ 0 l l l ] jU TXTime Att. »g«g?fcJ:tfE|ii] 

If. 2 0-1 0 0^>-^hn-AiS, 0*L<«i5 
OTrv/Xhn-AgJgcOJ? SfcSfl, +ISW6Ctt. 

$fil>. ^ft^AM7xTtte«6AfcitAtf B lJf 6C 
*\ \klM<T)A yyt>T<7^'? H (Sii^-y H ) OK 

aro*;vc8;*31Wu^*h*>Wfci8 (uv# 

g r-t Lt»«&ts c biz* <o . a- ham t 
6 b . 6 b t mmmcomx-m.m^a^ o . a- h 

AM 7X1 6 B . 6 B <0«5mtta9MM-6 - fc £ Kit 

[0 1 1 2] B&IEA-HAM7XJf6B. 6 BU.il 
JR. 2OO~7OO#y7^hP-.Mi0W>W$fcS 
ft, Witf . Co-Pt^Co-Cr-Pt^ 
Co-Cr-Ta ( V/tyh -9K3J*-9y?)V) &k 
%t'TMf$.ZtL& Z t tfftt U\ tfc. MRa-Ha' 

^rxi6B, 6B#. mmy.U}Wz®,{tztix^& 
ztx\ may g 5 cosmic. 0^x 1 ^-isjt 

nssHi: t Meii^sM 3 <7»8ntt a* 9 0 jtc^h 

[01133 mIEa- FaM 7X«6 B , 6 BIS. file 
7 g -Bttl 5 fc m tBMMtKKSi'U «FiB7 'J - 
ftfifl 5coPf 2rfa(eMlE7 g-BfttJf 50BWJ: 0 <• 

AM7X16B, 6B<0±B (S«KfcSf|6l-f*ffli:R 
*t»01H) li. 7g-S8ttS5W±(B («RKfc»|firf 
£ffltfc*»offi) J:9WHKK*>&»ifc{S«fc: ("t 
&;b^. 0T't2±fffllc) lEMSfU I5Ea-KaM7X 
«6 B, 6BC7)TH(i, BUfS7g-^1t«5tf0TBfcB& 
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K AM 7**6 B. 6 BJ2. tME7»J-«ttl5i:Rt 

a*, c: c t. r fiig7 g -sifts 5 1 m immomtzm 

-W7X16B, 6Bt7U-afflJB5i:*«a«« 
K±K»&SiVO*S«JB£#» L. MBA- HAM 7 

XJ16B. 6 b fc$fffi7 g -OttJi 5 1 cr>m&&ft(r>m 
frffl7 g-BffiJi5<0IIWfc:*Lv^c<07 g- 

T\ A-FAM7XJ16B, 6B«7)±fflt{i. SKK(H 

tl>C:t<0^^i*. W£lfAM7XTttH6A, >fi|8l 
JB6 C^5:^LT«Ji(*9 1 ^M^ixS w k $r fc«l»L 
X^h. 

[0114] . 8^', Cr, Au, Ta, 

4^k*«T*i. ZZX'ii,mmm8, 8tUCrAS 

)M»ti ztizx*) &f&zti& z t izx <onm.tm 
amt&zttfx'zz. 

[01153H2 5 ^-psmffix^yj^vrmmm 

mwitth t . 7 g -uttJi 5 <o«flai. 0^x 1 # 
7 g 5 fc w^sifc i ifim&mwm 4 1 seis 

[0116] *Mffi&Bcoxvy'<>l-7$mi&% s F!iZ£ 
tHi. Ml 9fcV*t024fc^8l$:ViL»4fgfc» 
!g(Cfc{t«.XtyA';W7'a»R3Ri i t H«S<0S()*fr»t 
&Zb¥X'%. Wdfl6ft#(AR/R) Sr«tOl*]±t 

•c. i^7?{L i«iBii^S'(t^ffi-ri»-t* J »rfig 

[6lM-?STw (jum) tUSAs (xlO" 6 ) i* 5 . ±IB 

(instability ) **HJo8*6C: t%UZ. «Uh7 7 
7®^-y HtCfc^T *>*K*H4aj*)*««'t6i k 

[0117] ot. *3mz&&xvyrf)),7mm& 
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■rtS5HH»JB<Ot<OJ:*BH9W)hyr^-f T (Top ty 

P e) tsns^y/^tyA'/i/^ffliatiwwFfcS 
mz>. 

[0118] *mm®<ozvy><>v7-$mfflm,m 
%mmK % 1 cr>®%.®&® t . fltjiem 1 <on£figtt 

ttlWittlSl t R¥ff (cWbSTWaWII *. 6*1*:* 2 <D 

t'yh'S! (synthetic-ferri -pinned type ) fc^ilfoS 

[0119] **»«!DHC*}^Ttt. C u (ffl) S£*>4> 
&l>#Bltt$®l 4 *>_L(c, ESUttJl 3 A . 3 B , 3 
CjWBJSSft/CHS. ^iO@^aitJ13A, 3B, 3C 
tt . ^SffiS®! 4 <7)±tffl« $ Jut JB 2 ^H^lSttl 
3 C t . bUI^ 2 Offl£»ttfl 3 C <0±fc#Btt+IBW 
3Bt^LT«W*ii, !9§B»2<OBgjg8ttMi3Cwa 
itXft b CTfiCBttWii 6iut» 1 OBIftKtt 
«3Airt>f>&6. w0^1<7)[l^ffittil3A^±(c 
U, PtMnMK^RSlffill StfjmZtl 

z>.mih£xsm2<r)mm.&m3A. 3c«. ^stt 

ft^B&^^O, Co. Ni Fe^fl Co 

NiFe^l CoFe^l CoNi^tTM 
Sit. ^#O^H-*<4 07t->-7'Xhn-i>,Sg^)fSi: 

$*ii;t*«tf4L<. %icr>®jm&m3Ate, mi 

\$Cofrt 3 ?£')*:<7mm> { \ 3~2 0JT>^Xhn-A 
fcf»S5*l. Sf52WEI£lltt«3C(i. MitfCoK 
l 5-25^y/xhD-A(;S£§ii 
4. $tz. fl^Bttt'f'iafl 3 Btt. Ru.Rh, I 
r, Cr, Re, Cu*>3M8&&Htt2afcLLtf>£ 

&X'ffifc*inx^ &zt tm& L < . ii^. 87fy^x 

[0120] 1 cOffl^tt* 3 Aii. £3fittttfl 

^fctCiO. UEJSl<Offl£aatJl3Ai:ra»«ffii2 

i.mi imiz^-t x o iz , m em i aoftatttv 3 a 
oBMt* 4 . ESK?Y*Kfitiaje*n4. flEJSi*>iijaR 

+IBUB 3 B £4f LT JWW* * 2 WHSJKttS 3 C <0® 
ft(±. »l«H^ttJB3A«B8fti:RWwKIB. 1 
£<0. ®^YJHfitmHmz®%ZixZ>. H2 6K5rf 
J:3t. £ft6Ttt&«l#>6Kfl^7a£TV)#/lK,fc 

[0 1 2 1 ] 01 1 . 1 214. #»fe«C&(t.S>l&m 
fl£h?v*«#flPlirrw Urn) t, 15127 'J -iS 



(S4) 102-163810 (P2002-163810A) 

tiJiOMBSA s ( x l 0-« ) fc<0KH«r*f HT*4. 
Tw (//m) fc, «fle7'J-«6ttl5<^|^*S*rt<0 

s ( x i o- 6 ) tt\ mtmsm 1 1 iz&& ( t 

w, As) TOkti 0 fc, £G, (0.18.20). 
jKH, (0. 17. 20) . jAIi (0.15.2 
I 0) , jSJ, (0. 13, 20) , jSK, (0. 1 . 2 

0) . jftL, (0. 1 . 9) , AM, (0. 13. 
; 5) , jSN, (0. 1 5. 3. 5) . jftO, (0.1 

7. 2).jSp, (o. is. i ) -mttiivmpvo 
mizftMzti&zt&x'Z. zcowsvhit, mz. 

0. 1 8um!;j.T<Dn&.h ! ?>y7l&<7y^v 
H4«»<0S^^^tt (instability ) £WWJLo 

[0122] *fO»B»fcfcVvc . fltGB*lfi£ h5-y 

IAs (xl0- 6 )t* { , ^f+HiBH 1 2 ( T 
w, A s ) Xtjk? X 0 fc. £G 2 ( 0 . 2 . 13. 
5) . £H 2 (0. 17. 16). j£l 2 (0. 15. 
; 17.5), £J 2 (0. 13, 20) . j£K 2 (0. 

1. 20) , £L 2 (0. 1. 9) . £M 2 (0.1 
3.5), £N 2 (0. 15, 3. 5) . £0 2 (0. 

i7, 2 ) . j^p 2 ( o . 2 . i ) xmttnvmn<n 
mizm.fc2tiz>ztvxz. znvmeh&k. #fc. 

0. 2jumMTC0M£.V7-y7Wi(0*-"/ FfcfclrVC, S 
iftJBOSA^Sffitt (instability ) Sr^^tcS!)* 

[0123] *HSfe)B®wxh-y^>ysiilg^tJ; 

r . k f 9 f 9 it. mmmmuznmh z t mm 

t^t*. V^19>4, y^f< 7?7x'J t'yK 

M (synthetic-ferri -pinned type ) i:L?t.IttCcJ; 

IMt (Asymmetry ) iW*±?S$ fcfc t>fc. K^1B»« 
**»4,o«^OJKW c RE«K**'Rejett (instabil 

; ity ) <nmmtt£hK)\s9i^*yj4xmifl&E$-h 

Zt*Wi±.-$hZttfX'%h. 4fc, 7'J-fi8tt«5<7) 
i mmH^r-5-y^i|@7J|6]^Tw (jum) fcE&SA s 

( x i o- 6 ) t*\ iEcoflKiftSSiiTu&JtfttS 
£«»«0£WRS:5gtt (instability ) *JiJo$-ti:4 
d i: =5: t (c . »V^h 5 -y 7*8^ -y H tcfc^T t>£^=5r 

s^ttiTj & mm h z i vx-z h . 

[0 1 24 ] WT. *fHBtffi*^eyA;l,yffi|i|tt 

x vz <nx tr -msmsm^ & m i tz 
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immami 02714, ■^mmiw/amnx 
-jwmmmsm^i. 7 >j-mm£*frt tx^m 

(Dual spin-valves) Zn? x.T )VX 

mmmznmx- zimtKix^z. 

[ 0 1 2 5 3 H 2 7fcjjt** £v>W7'Iffin8S*#F 
14. mg.UiPt>Tf&M3 0 . KStSttfl 3 1 . IB 1 Wffl 
5£«8ttl (T) 3 2. ^HStt+IM (T) 3 3. SS2<7) 
El5gIKttl (T) 34 . ?HM£*«13 5 . 7 l>-«tt 

13 6, mtxmwato* m2n®%.m&m <±> 4 
1 . im&*mm (±) 4 2. xurfflzmm <±> 
43. R5fiKttJi4 4 . t)iwii4 s^nst-ais 

JiT^S. ^J307(^-TJ;dt, T%13 0a»6«II 

14 5 *Ttf)«l#4 6<0MffltC(i. TXTtftl 1 
3 0 a, A- hV\'-f TXf 13 0, 4>lall 131a,f 
Sll 3 1jW»JSS*ITH&. 

1 o 1 2 6 ] m2 7iz*i-x vywrsmm&m? 
nssumtms 1 , 4414, ptMn^tt«$nt 

Hi-IfctftfaLC £>&WiPtMni^&£fUT. 
X-Mn (fcfc'LXte, Pd, I r, Rh. RuWf 

ft** i mttzii 2 m&±<7)7t%x'h& ) &i>v> 

14. Pt-Mn-X " (fcfc'LX "(4, Pd, I r , R 
h. Ru. Au, Agcr>\,vftlfrimttzi3.2mVM.cr> 

jmxhi) ■&&x'mf&,ztix^xi>£\ l \ 

[0127] 19127 'J H&ttl 3 6 14, fKBtfcia 1 9 
-H2 6fcSVt*l-»6|giBKBfcH*t:. N i F 
e. CoFe, CoFeNi^W : 5:l.fli)l>V^ 
J4Co Fea£c7)C o^itN i Fe^<D«[lKt§ 
ft. f?)|gJItf. 1 0-5 0 7)">'^'Xho-Z,gJg<?)JI 
*«0«BtRJgSii. 4 9*f2L<t4, -20~35jf> 

[oi28}ni3. i4 (i, *mamz&»&m!K. 
tti^KMAs (xi o-6) tntmz^-tmx'hh. 

Tw Um) h, |irlE7'J-»ttl3 6<7)*^iSS*-|e] 
OlISA s (x 1 o-« ) SWHiBBIl 3t#£ 
(Tw. As) T*tJ:3t. jfitH, (0.17.2 
0) . jftl ! (0. 15. 20) . j&J, (0. 13. 

2 0), j£K, (0. 1. 20) . 6.L, (0.1. 
9) , £M, (0. 13. 5) , j/J.N, (0. 15. 
3 . 5 ) . jSO, ( 0 . 17. 2 ) -CH*<l4KHrt« 



(£5))02~163810 (P2002-163810A) 

mizmfeztiizttfX'Z. zogmx-hzt, 

0. 1 7uml£T<7M&.h ! ?v7<&c?y\>yVliZ&^X. 

n±®.mm**?^ ! £%.'& (instability ) zmn^ 
^■2m?M£&j)zmmh±.x'£ Dm tw 
i [0129] *38Hs»jBfcj3 wt . iineiamH* h 5 
■ m^mmr™ ( M m ) t , frte7 u -«tti 3 6 0 

: gffiA s ( x 1 o-6 ) t*\ ffiftBiBB 1 4 fcfrjft ( T 
w, A s ) 9 K, j£H 2 ( 0 . 17. 16). 

1 2 (0. 15. 17. 5) , £J 2 (0. 13, 2 
0) . £K 2 (0. 1. 20) . £L 2 (0. 1. 
9) . j&M t (0. 13. 5) , £N 2 (0. 15. 
; 3. 5).jA0 2 (0. 17. 2) X'mttll&mftcr, 

mizmfezn&zktfx'*. zcotimx'b&t. mz. 

0. 1 7AimtiTOS4h7-y^i|i^-yF(CfcV^-C. 
I S4«iW)S»^SIl (instability ) 

mzwm&ix't. ®§m%mm$Lh? vtmm 

[0130] zcDxt°>j<n>ymmmmm?iz&^x 
t . msm 1 comjmm ( t > 3 2 cdibw t p , t . 

m2<7)@lSJSttl (T) 3 40iWtP 2 tOWfit. 

; ajtraitoffljaarai <±) 4 3<oKfftp 1 ts2 
on^iai4i4 1 (±) vmnt p 2 t^M«jt (mi 

c0®^®ttl<0)Sif tP,)/(*2 <0ffl£ttttl<0lR 
WtP 2 ) (i. 0. 3 3-0. 9 5. hh^\il. 0 5 
~4<oaill*iTfc4C:fc3&*»*LV\ $^»IC{±, USEJt 
* J ±ieiEHl*lT'<5 0 . » 1 ^E^iSttl ( T ) 3 2. 
(±) 4 3<7)KlftP 1 fcJ;Ofm2^SISKttl (T) 
34. (±)4 1OlWtPj4«10-70*^Xh 
i D-AiOKHrtt", 1 OQjgffittl 3 2, 4 30 

■WtP,*»4>»2^fflja8ttl34. 4 1<OKWtP 2 
i^tz^mm^^y^XYu-^XhX'hhb, 4 
0 k A/mBLt<OSS8lllr^»#3&l»4i tm&tfb 
4. =S:fc»l(!0ffl3£«ttl(T) 3 2. (±)4 3tS 
20HSIK141 (T) 34, (±) 4 1 fcOJWttt^R 
: W. #att+ISW <T) 3 3. (±) 4 20PI. fcj; 
tXR»Btt!3 1. 4 4^BW*±SBtfcaHrtT3fiE 

t [0131]A^T*TJW13 0ali. ««KfcJ:tf 

• 0ij^*f. 2 0-1 0 0^-y^T.hn-ASJg. if^L< 
I {S5 0^>-^xhn-Ag^co/f$t$ft. 4*18111 3 
lati. #R<rraa^&9 5 0*y^Xho-ASJ£ 
<0Hi:*fli. £ftV-W7*T*113 0a**J:tf 
4>^1 1 3 1 aKJ: 0 , aiS<0-f y^^r -f 7^-y H 
(#a.A s . y H) ^Jtrn-feT-T-fcc:^ ^ temis'sx b 
WSftXig ( UV^f *T£jtliA-F<-? ) 
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7xi 1 3 o , 1 3 o t mm.m<?>mxim,m i *5z 

t) n j\ — p A v rxl 1 3 0. 1 3 0<0«SH*tta<#fl: 

qui 3i. 131 tmnm^m: 
fmmtiiz. o - «»■ i3i. 131 <Dtmtf'£itt 

Sit fcBSitr 4 

[0 1 3 2] MEA-KA-frxai 3 0. 13 0J4. 

31$. 2oo~soo:t>'?'xFo-.Ma8^)/f£fc§ 

*U flitf, Co-Pt^Co-Cr-Pt^ 
Co-Cr-Ta {artlVY-9uJ*-9>9iV) &k 

4 7X« 1 3 0. 1 3 0fr\ H^X 1 ^|S]tlK-ft$iXT 

^*;fc-c, «nB7<j-«tt«3 6coaMt*«. 0*xi 

3 6<0SaiiBMki:lll2<0fflja»ttl (T) 34. (_L) 

h. ;<0A-hvwrxii 30. i 3 0(i7'j-©tt 

4 7X«1 3OjK>tf>Bj0SEttJB3 2. 34, 4 1. 4 

&u»afi£ 7 u -mm 3 6 1 mm u ^aitcajet 

[0 1331«figfll31, 131*5, Cr, Au.T 

zm&thzttfX'Z&. zzx-it, mffiii 3 1 . i 

3 1 k IXCrffmRZtlX. Taj&^&S+HIJf 13 

C t fc J: 0 «SUSifit«S:ffi$-f l> d k 6 . 
[0134] ##«.lic7>X ev-^^fflWHPFfcJ: 
*Uf, 01 9&v*L02 6fci*tS51$:ir*LJS6f&iiJB 

mizii\ihxvv^\s7mmm%T-kmm<F>w%*m-t 

hZk tfX'% , »«3Bfb* ( A R/R ) 5r J: 0 r&]_h L 
T , St 1- 5 x ? it . ME»««fl:fc**J6-*- 6 - 1 mte 

5 (synthetic-ferri -pinned type ) k LtilkizX 
0. W£j£»?)#*tfttt (Asymmetry ) tmMZtl&k 

^£5ttt (instability ) C?)Jf Sk&SA'H'TVW Hf> 

fc. 7 'J HKttJI 5 <oaEJHS4 h77? «*I*PH£T w 
( Mm ) k&gA s ( x l o- 6 ) ktf. JJEOMfcRJl 
£ AX V > h tztb iz . ff ±«^<7)M^¥^tt ( i nstab 
ility ) ZWUnZ -t&Zk* LIZ ^ m^hy-v?®?)^ 

h. 

[0135] WT. *WMfc(«&^t^^^EWIW 

m8mmm H2 8ti. *mPMs%mmn* 



(£6) ) 0 2- 1 6 381 0 (P2002-163810A) 



JLfc^«o^**LfcKiIiErC*4. *I«ox 
tfV^7*fi*K«JM^i, *tcR»UIU:BI2 7fc* 
•fm7Hi(|»®<OtcOfc«|i|^v'y-br-< -y7 7*'J 
t°>-FS (synthetic-ferri-pinned type ) fc^il&r 

h . *H*6»ox f w s';P7S jf ffiB^JSi 1 C is v * 

t, 027 izuvrmimimmkm^iMi. &2<?m 
•mum (T) 34 , (±> 4 1 <o-sw=. ^sttffisa 

$r S MffiKWl 5 1.52 *8 WbST* & . 
[0 136]:(Oiiati5 1, 5 2teii>fc, 02 
4^-r^4^SS»«tci3(tl,afflRltlS 1 tJtJCL 
T«BI5at»*fc:J:9**&AR/R (fi«SHb*) # 

[0 1 37] 111 5. 1 6it. *m&&Btztm&w55, 

n&hy ytffijfo^&Tvt (um) t, Mte7'J-lS 
ttScOfi^A s ( x l 0" 6 ) tnWBZTfrtmX'foZ. 

^mmmmiza^x , mzwm±hy-v7«®ifft^& 

Tw (urn) k, ttiE7U-«ttJ13 60«5A s (x 
1 O" 6 ) ^f+0ffi01 5tC#£ (Tw. As) t 
SVtidK, jSIi (0. 15. 20). ^J, (0. 
13. 20) . jAK, (0. 1. 20) . £L, (0. 
1,9). AM, (0. 13, 5) . £N, (0.1 
5. 3. 5) XWZtl&mSftwmiZlkfeZtL&Zktf 
T'#, Z<7)$mX'b&k. WiZ. 0. lSjumJilT^S 

4 h y ■•/ 9 W)^ -y F \,ZH V , S^jSJBOS^^S 
Stt (insUbility ) SrWJLoo^^rB^tti^SrSI 

[0138] *ni!ifi»»iifcv ^-c , mmsm$L vy? 
tmummrw (um) 1^7 y -sits 3 6 ^ 

KSA s (X 1 O" 8 ) t* J . ^llffiiai 6(C#A (T 
w. A s ) Tnrtt. 0 K, A 1 2 (0. 15, 17. 
5) . £J 2 (0. 1 3. 20) , £K 2 (0. 1. 2 
0) . £L 2 (0. 1 , 9) . £M 2 (0. 13. 

5 ) , £N 2 ( 0 . 15, 3 . 5 ) TH**U!ffll*W> 

<itc^$m»>ik* 5 t'#. ^<oiEHT'*>i»t. mz. 

0 . 15k mUlT<?5S4 F y "J 9 Wr>^ ••/ F fcfeViT , 
H^iWBWSA^^ScJttt ( i nstabi 1 i ty ) £ $ h lz$) 

mmzm\i-&±.x'k . iame^ii^B^ f 5 ■» 

flffll<7)±T'if jS^r^- F/nM 7X«c7)«@^t;xJiJ?» 

[0139] aWWBB»«)xty/</k>WllBIWcJ: 
ix(f. 01 9*v^LH2 7t=Sf«Bl^U»73ai» 
tgtciiltS x e wOwraSBW^ t PI«^«)m5r^-r 

fifitSMk* (AR/R) ^ J: 0 r&j_b U 
T . * F 5 'y 7 it . ME«»*fl:tc«J6't & £ t *^IS6 
t«r*. 7V-W&l83 6C0®5mkhy»/?m 
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*l*rt*6Tw Urn) iilAs (XI 0" 6 ) t#. ± 
14 (instability ) £muZ-£lZt%Uz, 
t* { T'£4. 

[ 0 1 4 0 3 *SMHfci5irVtii % JilEcO#SlteJe 
BlZti tt* 7 U -1114*5, 14. 36lCiSWt, ffijcT) 

rtPfffiTw (jum) t«MAs (xi0"«) t£jSfflt 

sit *«r»r* * . s fct, ±E<o#5Ui»M(ci3Jt 

6 7 li -18141 5. 14, 3 6t«V^T, «B8W?Kfe 
h???1IJri»FH6Tw (jum) t, «E7yHBMMi 
<?)ffi|A s ( X 1 O- 6 ) t#\ aSftBIBBSI 1 7tC#^ 
(Tw, As)t*t±5t, (0. 13, 2 

0) , jUK, (0.1.20). jftL, (0.1, 

9) . &Mi (o. i3, 5 ) x-m&ti&mmftnmz 

RSSSfli i<0®fflT'&St, #l=, o. 

1 3 a m VXT^n 4. F 7 v 9 v F£i>Wt, i?± 
«#055***3e£tt (instability ) Srffl$OLoo£» 
B*S^aj*SrW«-r4±TJ: Off 4 U\ 

[ 0 1 4 1 ] S f>fc, J:iB^)««ftJB«t*J»t*7 y- 
ttttJB 5 . 14, 36 fcfcV vr . BulB©mB4 
l^lJll^Tw (^m) t. IWE7'J-«tt«tf>ttSA 
s (x l O" 6 ) t#, ffiMQIBBIl 8(c#j^ (Tw. A 
s) t^tiac, £J 2 (0. 13. 20). £K 2 

(0. 1. 20) . jALj (0. 1, 9) . jSM 

, (o. i3. 5 ) xwzixhwmnmzwti&ixh 

ZCOftmX'fo&b. IflC 0. 13jumJU 
TcOB4i h5.y? y H lefc WC , S±j£JB<01£*. 
^££14 (instability ) £$fc£»JKWfcjWt4 

±t . ommmmz. f ? -y ?n*>*ij«i«±-cff®5: 
a- h/nv TAi<o3MraMkxKin»cA- ham rx 

[ 0 1 4 2 3 &fc. *^<o^§Rg^/\.y KfcOWCtt 

KR^-f*. H3o<t, ♦sswflmatsii^'x 

«t*Lfc»SH-C*4. ■KOjfffiUKa's-yFIt, /n- 

< A9mmb'<n®$mmmz%mti&&±j!i 

<Di>c0X'kl. i<0»KBBR^-y F</07^y2 5 1 
It , H 3 0 IZH 2 3 5 T*-fffl* { T <A7ffl(0 

»«#fi«.L8SMKfo< y-x-f y^ilf. ft^2 3 6 

TjfrMWa* F U- 'J yymX'hl. d«A5'fy / 251 
^T*X?fc*tl*Tf4ffiT'lt, 1/-M<0ABSI (I 
7-<TU y^ffi : U-/Hffi<0??±B) 2 5 1a, 25 
la. 25 1 bt. XT-^t—7'2 5 1c, 2 5 1c 
fcaWMUtflTH*. *LT. iOT.^'f ^2 5 lOh 
U-'J y/li^«ffi2 5 1 dtll ESM3TSB2 5 0# 

[0143] i»(wcs^t»KBaa^-y K^aanra 

2 5 o it . m 3 1 tj x tm 3 2 t^maiwa^fBita 



MHT*9. X5^f /2 5 l«0hl^-yy^fWffi2 
5 1 d±fc. MR\7 H (Rta-N-y F ) hit, 
?T-r7XyF (^7K) h2fc*W=««SfiT 

mziix^z. 

[0144] ZnmcOMR'w' F h 1 It, S«£*ia4 
X5-f^2 5 10hU-yy^«HB*£#«S*lfc»tt 
^£*>£>&4T^v— /PFH25 3±IC, TS^-yT 
12 5 43&»K»tfe*LTV^4. -eLT, TSB^f-v -y TJ1 2 
54±lClt, a^ffifii^*3g : Fe2 4 5^*SJi$ixTV> 
4. £«»»ttSffl^**«2 4 5±fc:tt. ±S5^-y 
ri 2 5 6 aWEMtSfU *«±fc±»^-^ HI 2 5 7 
mfcZtiX^Z. z<r)±M : s-frm25 7ii, *<r> 
±fcRtt 6*144 y^f<A7 Fh 20TS3TJ1 
t*fflt§ix-CV^4. ;«MR\7 Fh lit. A- Ft 

«W«£K*R4 4. 
[0 1 4 53 ffEMR^-y Fh 1 fc&M-fc*Vtn4«5t 
ffifiBSJI** « 2 4 5 Kit . ±^ Ltzx tr y / N'^7^» 

It, WMUlNv F (Wm^'v F) 5rffifR-t4St>S 
g^t«0fi54. 

[0 1 4 6 3 *fc. 7*A,yFh2lt. TSB 

3T12 5 7(0±IC, dfA"y7 s a2 6 4*«$n, * 
<0±t¥18«t«ai«i:*4 J: 3 tA^-Wt?nfc3 
-f;H2 6 63Wg«$ilTV^4. ffl^^H266 

it , $ i coH9**mi 267A^j;t;^2 cDimmm 

26 7BlcH*ilT04. »2«»HflJi2 6 7B<?5± 
tje«S<lfe±»3TJ1268tt, ABSffi2 5 1bt 
T, -?-c7)©Si«^2 6 8a$rT^3rii2 5 7IC, iK^ 
^vrGOff^^ftftTWlftJ**, 03 It5£l/m3 
2(C^tJ:3lC, -e^«fflgi52 6 8b$rTi53ril2 5 

7JH2 6 80±fc(i. T^$r'jrt'*^ : 5r4ffia«2 6 
9*<iftltA)*i-CV^4. 

[0 147 3 ZCOXoKrf yy9 : T'i 7*^y Fh 2f 
It, :H/H2 6 6lcfeiJimffirt s 4;i4>*U 3-f'H2 

eefrho rmizimwiitfs-x. htih . * l-t. mb 

V?9r< 7X-, F h 2li, BJMf* -y7'Gc7)^T' 
cOTSI53r®2 5 7 t±»3Tll 2 6 8«jfe*B«*»^0 
iiiifi5^lcj;0, 4 Z.9 

w&m^z tmth i> <r>x-h 4 . 

[0 1483 *J»WoaMS8»^ -v F SfBf-t&Ctt. 
i-f. H3 1 C^f«tt*miK0T«^-/l' FS2 5 3 
iCTgfS* * -/ 2 5 4 £»fi£ Lfctt, H^SfiiS&m 
2 5 4 SrJPrt-tifflEX t' W^I/7*Sl»iW^ * 

l,Zs ±H&f J r-v7'm2 5 6S:^LT±aB^-;kF12 5 
7^JB^4t, MR^yF (l^tU^yF) hl#£fi£ 
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5 7k«fflT*6T»3TJ12 5 7flD±t:. ^^71 
2 6 4 L . *«±fc«ft:R<0:3 4 )VM 2 6 6 * , 
W 1 <0&J**ffi/i 2 6 7 At$ J: t«H 2 OttftfmJB 2 6 

7 B-cmtfj: a s&fc. fH2tetHimv2 

6 7Btf>±tc±»37«2 6 8Sr#J«U ±$3712 
[0149] £<7>J: ^fcSHHBS^-y Htt. ±»Lfcx 

[ 0 1 5 0 ] KcH , JURBa^-y KO* 54 7"gfcfttf)ffi 
[0151] (HitM) XKWC/U7*ffl» 

mizmz>&m*st. n±mtib(r>mmz^xm 

U, 02 U=^fil20im«^t-yA;P7M&ra 

PtMnll 0/Co 1 5/Ru8/C o 2 5/C u 2 
4/Co5/N i Fe/Cu 1 5/Ta 1 1 (#J8#li 

[oi 52] t-t. zcvzvyj tn-rmmmmm^z 

ti^X, 

©a- rxiwssatm^xigjiB r t = 2 2 

T • n m 

7U-«ttlHW3. 6nm 

(Z)A— KA'4 TX«<0«S«SK»«XflRJ?B r t = 1 4 
T • nm 

7U-«tt«Rff3. 6nm 

®a- FAW 7*««0«§raESK*SxlRJ!EB r t = 1 4 

T • nm) 

7l»-BHt«H»2. 5 nm 

LT. 0. 15>um, 0. 22>um, 0. 3um, 0. 

LXli. 

msMmwmimtxmMr -t-sT-nm 

«a*296kA/m 
«B«Jli**xiyjB r t = 5T • n m 

-ty7.^gSw*#§S-5mAi: LJt. *LT. .1 
tlb<7)W£.tijtl<7>ot> 1 0MMz~20MH z^UgOiS 
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®mffitZt$V&W!ktitfltfnRTM&. ( a ) 1 . 2 m 
V£r±@>9. Hffl±IHi(b) 2. 0mV£T® 
^»ey;777Lt. *<0*£S£, 02 
•f. 

[0153] Ztilzkiili . 0 1 HI 1 8(ciitt«Hfc 
«E^S4 h 5 7H#l*rti£Tw fc . fliie7 U -S814S 

T. h?7 ?ITw*l< **«if*E$r7 'J -aati 
c7)8*MA s \t77Z.tt*miz±% <«r**l*UCJHM-* 

«i*Hi©~a<o if w*^- 1 -a l t ^ 6 . a- ^ r 
^««>af?aMkxi8jni*iJ:i/7 yHW4JH*>«*2Wt 

•^9XRrt^fc**<*4flW#*>*. a 
- KaM TX*W«SaEfl:xBywW3J:^7 'J-ffittJl 

ff £j£ffi*<DS***££tt ( instabi 1 i ty 

ztt^coMtz-rtilMfotfh h . oco^fi, ©toco 

[0 154] 

[j%B^JS*] *5ramtvA;P71^iB8»*FJ3 

( 1 ) h 5 •»7itaTw* 0.4^ mWTicis^-r 

EliWtWiT V^«4h6*0rv^:», W±h7 y 7«i* { 
0. 4jum J: 9J£v^ft-g-(cJtCKL-C. h^ yfmnmz 
feV>t 7 D -©ttJf^BirfEA- H A^f T7.1*>t>f)^ 

\tm<nmm a s $ri§^-ri> ; t r, ffl^Mit J; *) . 

JWrtt*««HiU 3R^»$*I&I (A-f h^ifij) 

^fC7'J-»tt«^MJSJ:<ll]IS$^. Hi 

\,zY7 /7 iSTw*»*0 . 4 ^ miaTtRJt$ i t "C 
h 7 y 7i@*-^[4atC J: 5 a- KA'4 TX^O^ifii 

f # -caE*q^ffifc** i k 5r h 5 ■/ 7 fi^V 

«*«$^i.ct* J: 5:< . 7v-w.mmzmm.tfX' 
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<OMS0^jEWc$r*TOe5ett (instability ) OffiS 
k %ttW9t\4 -fc'774 X*#tM2E$h Z k 
6.IkA<T'££. 

[0 155] (2) 1TCH»«S£h5v?<B:firi*Pi1S 
Tw (jum) k. s!TiE7'J-aittll4<0lKMAs (X 
10-«) kt. aSftBHB01tC*jS(Tw. As)t* 

ft (instability ) tf)KHk Kl^W^ *£> J A X 
H4*»<VRgett (instability ) 

«aaj*«4 o o A/macuLkcfr y . 7 y -alia o 
■*-4£k*i*jt*-*.rfca*?&4. 7U-«ttJi 

*>4 i k £l»jt** £ k & . 
[0 1 563 ( 3 ) mfflSmZ. hyv 7«rari6rt1£ 
Tw ( um ) t . 1)5127 'J-«ttl<0«5A s ( X 1 0 
" 6 ) k Sr. as#0fflH2tC#^ (Tw, A s ) T'^-f <£ 

(instability ) OMSk&l^'/I^W *£VJA Xm 

tfm.th^m.z&mhztwx'Zh, miz, ^ 
- &u 7x®nn%mtt.x®mm£®sim:m)m!k 

h y -y ^il<0SlJ«ttO±Tiifji^fit^Lfc««T". 
WE&tfFScjgtt (instability ) #JiflnT*?nJ6tt£fi 

a #4 o o A/mg^iiLht 7 y -m^mmm 

m&tfl&Tl. S^StJf^SA^S^tt (instabil 

ity ) wwtotl z t %m±?&ztffX'$ h . 

JVWFScJEtt ( i nstabi 1 i ty ) SrJ: 0 »«WK«Wf 6 

k#0&jfc-C#. 9«B*<i**HW»fc«LT. **#< 
JOBiaflSJniHB L . ff£SK £ |6j_t* 6 i k 5 . 

[0 157] (4) S±h5-y7(iTwjWeftti 
k . 7 y-«ttlfcfMH-* a- T7l*^tfOH 
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=5:7 y HaMMfcaBffia^WMfct* c t tc^ri . * 
ttfX'tth. 

(5) iJatiO, SBKOa^hn-z^Hiik* 1 
t'# . 7 f WOWTSmBRTKiiiV vcf* hy~v ?\Uz 

mmitti^mm±m^ z t t . 

(6) ±mxo^x^y/<)U7-mmm^miti 
mmm^ » h ; k tft-s s> . 

[an wj^fss 7 1 y^rmmass3n=F 

Ofi5Svff±h7-y7^[6]^Tw Urn) 15127 

y-«ttJaoffltMA s ( x i o- 6 ) t^ig^-rseH^ 

*'t7'7 7T'ftS < . 

[02 ] 44M(Cfl[« 7 h-WN>7SjS)ilim*1 1 
OB»lH4h9-y^«*H|-tffiTw (um) t. ffie7 
'JHBtt«^«2A s ( x l O-e ) kSrajg-tseilS' 

*-r7*57-e*s. 

[03] *WHK«*Xtw<^7*fflWR««3rF 
<7WSm%. h 5 -y 7 H^I^rt-ftT w ( /x m ) t . I5S7 
U-BttJlflflffiA s ( x 1 O" 6 ) k SrlS^-fl»KH5r 
jjrt 7y7X'hh. 

[04] W^fSI»7h->'/N>7af?lRiimS ; F 
<0«SRS*h5-7 7«^ri*rt«Tw (*nn) k. 

y-KttJi«aEMA s ( x i o-s ) k fcRje-tiRH* 

*1"7'7 7-C'*)I>. 

[05] *««tC«6xew^7*i!»R««3IH t 
<7)®MS^h5'y7il^^Tw (urn) t, 15127 
y-IttiOMAs (xi 0-6) ifriSS-t&iEBS- 

^'t7'7 7f^^. 

[06] *»iflt:«RSxtyy<^ySfflWB««*?- 
«aEStH*h5-y^«*-iarti£Tw Urn) k, fflS7 
•J-HMtBOBSA s ( x l 0-6 ) k^fg^-f S^H5r 
^"T7'57t-<fel.. 

[07] *«i!Bt«6^tW'0P7'WBSaSI ; F 

y-KttiBWfflSIA s ( x i o-6 ) t z®.%?zmt: 

^rfyyyX'hh, 

[08] *%mz\% i> 7 1- yy ^ywmmsteti? 

cnm^M±by-v7^^l^Tvf (Mm) k. flfffi7 

y-«tt«<oaffiA s ( x i o-6 ) t iw^thws^ 

^•f^yVX'hh. 

[09] *%mzm 7 h-yy wrmMBMXFF 
<W8M$Lh7>v?mirtil-TtmTv/ (um) k, ME 7 

y-sattfl ofi&MA s ( x i o-6 ) t mfct&mmz 
7F$?y7X'hh. 

C0io] *wNz%hxv>rt)i7-mmm$m 
^<nm%M± h77? «i*i6rt^T w ( n m ) k . ffta 
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y u~-mmcr,mm.x s ( x 1 o- 6 ) t z&fct&m 
[inn *mm& x ty^T-sawa** 

yj-mm^mmxs (xio- 6 ) tm^-t^m 
tt-tfyyx-hh. 

[0i2] j£%wM%hxv>*)V7mmwmm 

?CDM%ft&hy-v7W)&l-*W;T\N (jura) k. ME 

7 li-figttJfOgjtMA s ( x l 0-») fc £tS5rri>&B 

C0i3] #&bms x t° y^wmmmm 

: ?CDm%ft±t-y-v7mifft^&'Tw Urn) k, MB 
7 D-®t4ilc9fflffiA s ( x l 0" 6 ) k fcBB&t*KH 
£^t/7 7T-fcl>. 

[014] *«H^cflkl.xty/^7^Kasi* 
^cO^S±h7'y^i|@^rr6]^-ffiTw (jum) k. MB 
7 >J-»|tl<Ott5A s ( x 1 0- 6 ) k SrR^tiKH 
£*t/77T'fcl>. 

[015] #«Hjjfcfli* x ey A/P7*ffiMHK«* 
TcomSffi±h7"/7ii&1]\fi^mTvj (//m) k. ME 

7 y-attioosA s (xio- 6 )!: mfctmm 
[016] *»HBt &> h x t y wmwm&M 

f«B«ittl>7^i*i*rtttTw (wm) k, WE 

7 'j-jKftJf osmA s ( x i o- 6 ) k £sj&*4«h 

t^fyyX'hh. 

[017] *fPJJ(ctt* x f yjWfWt KttftS 
1 L com%n£.hy y7Wjft-*&Tvt (/xm) k, MB 
7 y-«tt»o«SA s ( x i o- 6 ) k £fft5&t&«B 
$r^-f^7 7T*>l>. 

[018] *fMBfcftS* t°yA'^7'Sff MB**. 
i=^)ia^S4h7-y^jS^ri6]^<4Tw (jum) k. ME 
7 U-BMt«<oaaiA s ( x l 0- 6 ) k £KJ&t&«ffl 

z^tfy yx-h &. 

[019] #fCTfc«4*ty>W'7^«il8»* 
1 HJfe^ffiS:IBili«f*k<0^|idiB»^J.fe^ 
coffin £^ UcBtB0T#> h . 

[020] 01 9<nx^y^ymwmL%mTi<z 

fcft* 7 >J -Kit! 1 4 |C« UMSg«T"0 1 9 fcfcttl. 
X 1 -Y^fflfcwtKfflBTC**. 

[02 1 ] ^wM^h^yy^ymnmm^ 
wmnmcom 2 mtmmnm^t ft* 

[02 2] *3flKBKflk&^t>'A^7^»K3lH t O 
i!}3t*^fl!l^|ISt^®5rlfii*^f*i: <0*tl*JlBHa»fc£ 
UfeftWC** . 

[023] #3«Hfc:«S x tr yv^7*a»RSfF<o 
SSiS^rSco^ 3 Hi£J« f E«§«f* t <0*f MUM* 6 A 

[02 4 3 WJHcfS&xeyA/i^S&Igm^ 
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[02 5] *i1C«&^tyA';k/iII$f<0 
1 SSS*1feO^5||fi0g!SSrlE^«EftkO*tl6l®ffll*»A»J. 

[02 6] *^(;^|,7tyA7^SiISf« 
i8Ji*S<0«6ieSft^©S:!fl»«#:k 0>*f|6jfflMIA>£> M 

I [027] 3MHWcff« x e y a/u ^ 

i&i&m&iw Ltzmmx'h h , 
i [028] ^muz&h x wwfwau&kw 

[02 91 *WNZfohX\Z>rt)\/7WfflS®l%te 

1 EB^S£ h 7 ••/ tmmW.'Tvt ( jtx m ) k , MB 7 'J 
HSttJl<08&MA s (xio- 6 ) kOffl&iTfrfyyy 
X'hh. 

! [03 0] *«W^SWR»^^'>'H<0--«**Lfc 
[031] 030 1 * LfcSMWBJll^ •/ H<r««3 

T®z^Lt&mmx'hh. 

\ [03 2] 03O(C^L^JlKffim / \"/ KSr^LJt 

[03 3 ] fe&nxt'yj-sfrywmmm^co-m* 

sdMMfokOlitftm (ABSH) Mi^Mfz^comm 
3 [034] 033 (c^-t x e y; W T'SfUHKai'^ 
yx-hh. 

i [035] 033 tc^-t x f y / ijiygmwms^ 

§ y K*> h 5 -y 9m}Mzmh&ftft^ZKV&&7y 
yx'hh. 

[03 6] 7UHattWtBH» f r*fc««t«^" 
r WX'hh. 

[03 7] ^eyyOU7*SBIBB^wai*««Sr* 

[038] x h' yy wm3B**?*>aWj»» S:^ 
[039] x fy/N';U7'S?iKSS5\^ : P^ai*tc 

L K. 10-3HR 
1-TittS 

1 1 . 2-mSffiM 
L 3. 1 2-ajEBHtiB 

3 A, 1 2A-«ltf)ffl3eB8Eflyi 
3B. 1 2 B-"#att+IHl 
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3C. 1 2C-»2*)HJ08ttJl 

4. 13-mmws 

5, i4-7'j-aati 

7. 15-ftBl 

9. 16, 91 - an* 

6 A. 6B, 6C, 1 
1 7b-±ffl 

8, 1 8- "tgffiJB 
B1-a'.^H| 

SI. S2-MBKIM 
3 0-T1U 
3 1-KMMtl 

3 2-»i<oHsaaat« <t> 

3 (T) 
3 4-*2<0fflJE«ttJI (T) 



3 6-7 'J -MM 

4 0»-#«tiaW« 

4 l-m20llffifi8tt« (±) 
4 2-#8tt+ISMI (±> 
4 3-ffl0ffl£flHMi <-t) 

4 5-«iM 

4 6-asfr 

5 1. 5 2-flBKMI 

1 3 0a-A^7XTii 
1 3 0-A-Ky\M7Xf 
1 3 1 a -MIDI 
1 3 1-ttfil 
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